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(Detect and set Cause Reg 0 - 5) 6 0 3{i. #K 

[0051 ] ^v^)V(7yma-^m^\i. ^\y^}v%{z^y 

iSaWIlI8S6 0 4tCctOt&aWi:LTai:^D$ix 

yh^:LT^zxno. 
[00521 2. 4. ;^^yrjyhn-5 
ia7{i;. ;?(^:U3ybn— 54 0 3<7)yn-y^'0'C& 
-£»o ;<^Ur7yha-5403i±. ;<^U:3yho-5 
irflgcOQ— ;^?;W^'XT'^)^MC>'^'X^CMCy^'X-^ — 

:7x-X7 0 1Sr:frLT^gg|$^^. «;^1^;«?VnM h<D 

>'y^a'^XDRAM (SDRAM) i:. 3 2;^;<r>'^'^ 
b c7) :? 5 *y X a. R O M S> -g> V ^ i i R O M S: ?K — h ^ o 

5 D R AMcO#Si:T'*> -&>^N-X b teili^cJO^attSr VS*^ 
-f-^ti^). 6 4 ( I 6X4) >'N*-XMgiMS:ll31^So i 

CPU^I OyN'Xj:0c7)i^L/::TKl/X(7)>'y:^ 

;PteillS:#aL. p<^'j3>'bo-5P^tCSRAM (p< 
^Vyuyh^^-zz^jL) 7025:|*I^L. SDRAM 

m^mi^^^^-^^o ;^^:y3>'ha-5-SDRAM 
^(O'f-j^J^xmii. ft-9-rainData&t/frainParS:J>*)-fr 
T7 2b'vh (C:c7)3^8b'-y bcOfl^amPaHiys-UT^ 
) . :7 5 y i/jt-ROM^cOT^— ^^^^^XfntromData, pr 
gromDataCOiBtt 3 2 b' -y h . 

[00531 2. 4. 2. m^r/mi^ 

^ ^ y r? V h a-5O#gp{ic:ii,*>^>i^0a'f'-& J: d ^« 

<MC>'<X>f y:$^-:7x-X (701) >MC>'N'X{i. 
SBB4 0 2-;<^Unybn— 54 0 3ra^l?ffl<7)y>C 

XT'&O. ^JtSBB|^gpc?DS*>'N'Xi:LTfflV^^>ixT 

[0054] CPU401 t^<xyV y 'J40 2t 

^M^LTV^Scotwi^L. MCyN'XfcfcV^TJil 6>'N'- 
Xhx4it:'C0lEi*5:itJpLTV^S. dcOfcd^^lCv'N-X 
h^?::^^^-^!-^^ LTmTTy p e [6:0] S-^JtlC 

(MC>^N'Xfl-f-c?5Sa) 
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•mClk(ai:fj) ••• MC>'N'X^Oy^ 

•inAddr(31:0) (tiS:^) - MCy^';^rKl-X 

So 

• mDataOut(63:0] (tB^J) - M CyN'Xx-^^ai:^J 

• mDataIn[63:0] (A::^J) - M C/n'Xt^^^A:^ 
64b' hc7)A:tfT"-^^^N'XT'$>0. mBRdy.LA^'r-y-- b 

■mTs_L(aJ:^) - MCyN'Xb^yif^v- 

• mTType[6:0) (ttS:^) - MC>'N'::<.b^yif^'i^ 

Um^ixh. ±{a3b''y b*>y-X (^X^) S:S)/i>*> 
mTType[6:4] 



001 
010 
100 



CPU 

I O^N'X 



mTType(3:0) 

Ixxx 
0001 
0010 
0011 
0100 
0101 
0110 
0111 
0000 



{ 1 - 8by t e ) 

1 e)^—xv 

2X1 6>'N''-;:^h 
3Xl6>'N-;^b 
4X1 6>'N-Xh 



• mBRdy.L (A^J) •••MC>'n'XIx't 



• mTPW^L ( !±i:?3 ) <J:h^yi^'^^i^3>7&^ 
In-page write ^iZs^) 

-&^i:5r?i^L> fi:fe4{ii-Cc0WriteS:gE(t6vli:*^'r 

• niBPWA_L ( A::^ ) vN';?.co^-yrtS§ 

t^ii^h^>^1f^'>'3>^Sri*nm>*^i:'3*^S:*L. mB 
Rdy_Li:l«lt^'n*y^^T^y7'U>'i/$ix6o dCO^mBP 

So 

• mBRty^L ( A:^I ) - >'^'X U h ^-^ 

^V^^ i: SrS^^. ( t LinBRdy.Li:mBRty_L*^|pIB$lCT^f 
-h$iX>t«'^i±. mBRty_W>'®5fe$tLSo ) 

• fliBerr_L (A:^J) 

v'3>'i:LT«i. aTcohyy^^i^By^^:i^-h^ 

So 

(D'^— v-^y^^h^Vif^J^v-s V(l,2,3.4.8/^^ h Read/ 

Write) 

iDBE.L[7:0]fi-^tCtJ!V^. 1, 2, 3, 4, S^U hcOi^ 
y^)V V ^ y^9 :y 3 yk^^— h • 

0ys:-x h h 5 y^^ i^sy 

:?'S^3>'S:'9-3i^-b^So 

a)G>'N'X*^^>(^16-:^y;P'7- Y^^—:^ h x4^rO h 5 
y^i^ 3 y Srlfdt- S o 

®In-page write C^.— h^^if^^^-a 

y 

MW^SrWriteT h^T S o 

#=3rV^%&{i. fflBRty_L^i•^S:r1^-^ L. >'^'-Xl; 

<SDRAMr3y ba— ^ (705) >^^Urr>'ho 
-^4 0 3«. i?:oj:d^«fig;Sr*'rSSDRAMS:lil 
Tc7)J;dtc:»J»-rSo 

[0056] (DRAMlt^) DRAMc7):K^i: LT 
t±. x4.x8,xl6b'^y h^^-i^cDl 6/6 4^;yby hS 



(10) 



nm^l 1-45225 



DRAM ^64t'-y h 'f—:$f^^XX'8^<yi'mm-t^ Z t 



[0057] 







Row t'^ y-i^<:yif 

Cdivmn tf y h 




(8^<>^) 


16(64Ml:dtType) 


16MX4 


14X 10 


128 Mbyte 


1 Gbyte 


8(64MfaitType) 


8Mx8k9 


14X9 


64 Mbyte 


512 Mbyte 


4(64h(fbitType) 


4M X 16.18 


14x8 


32 Mbyte 


256 Mbyte 


16( 16Mbit Type) 


4M X 4 


12X 10 


32 Mbyte 


256 Mbyte 


8 (16Mbit Type) 


2M X 8.9 


12 X 9 


16 Mbyte 


128 Mbyte 


4(16MbitType> 


IM X 16,18 


12 X 8 


8 Mbyte 


64 Mbyte 



[00 58] (DRAMTHb-Xb^y DRAM 
cor H \yX\L^y h cOWftWCOV^Tti. 6 4 b'>/ h S D 
RAMcO*^tc:{±MA[13:0]S:. 1 6 b'-/ h SDRAMCO 

64 Mbit SDRAM 



31 30 


29—27 


26 25 


24-11 


10 3 


2 - 0 


0 0 


cs 


C9 C8 


R13 - RO 


C7--C0 


BS 


16 Mbit SDRAM 


SI 28 


27-25 


24 23 


22 • -11 


10 3 


2 -0 


0 0 


CS 


C9 OS 


Rll-RO 


C7-C0 


BS 



0 

cs 

C9-C0 



R13 " RO 



BS 



1, 2, 4, 8, y^i^—>^co\.^^ti^^ 

(2)^.y:7°^'>f 7* (Wrap Type) 

CASl^-X 1,2, SCOl^-^i^^^'tS^nrtl-C 
*>0. ffiffl^SSDRAM<50^WHi:i&f^^^n»y^^{C 

[0059] ( SDRAMnv>-K) SDRAMtw^ftL 

ti. SDRAMx-:^y»y^(C|Ba?ixTV^S. 



Zero 

Chip Select 

Column Address 

X 8bit SDRAM ©Jlia^s C8(*fe^|. 

X I6bit SDRAM coi^. C9,C8»^II 

Row Address 

18M SDRAM CORll tiSDRAM |^^^<>^-(; hic^b^^n^o 
64M SDRAM T4Bazik m^<X>^ftl2jetlS ir^ 
2Bank«|^«^R13;^^<>^-trl/^ hC^i'€»n'&« 
Byte Select 



CBR(Auto) Vyu^yi^jLa-^yy: 

^<—XhXhvTa'7y}< 

m?a-7y}^ 

( SDRAMI;:71x'«/>-jl) SDRAMfi. 2048-9-^:7 
;U'/32iiB (40%/64ins) TJ) § <7)X\ 16 , 625nsfc ^ (,ZCm V 

yUyi^Aa^y}^i:mf^&o ^^^Un^'ho-^ti 

U yl^'yS/ji.nv^'KSr^tT^'S. G/^X*>A>C016->'^ 

V\ L/i*>-?T. !;:7l^*yS^A;!r^>':$^ttl6->^<-Xhx 

=5rvv -t/Pr^u^l^^yi^^^r^fd^-b^-g., dco 

=Low) ^l^-fe/P:^ U :7 »y jL ifmj^ iXh . 
[0060] (SDRAMlO^b) -X^Unyho-^ 
{i^N^y-^VU-b^y bf^. SDRAMlCi^LTiilT^ 

Q>y''^)^^r—'J'^^^yv^m\^x±^^y^^^T^J^^ 



(11) #^¥1 1-4 522 5 



<:7^>y>'j.ROMny ho— ^ (704) >y'7 yi^ 

ROMny ha— ^7 04{i. roniAddr(23:2]c7)r K 
UXm^t 4 fflcO^ r-b 1^ ^ h (romCs.L (3 : 0) )fi^S: 
b ^ S . T H U >^fi#roinAddr2--roiiiAddr9{i>' U 
T* >r ft-^ramParO--ramPar7i: ^ X $ix. T K 

l^Xfl^romAddrlO--romAddr23{i. DRAMT Hl^Xra 
mAddrO~ramAddr 13 b ^Ji^TU i^X^ilX\i^^. 
<SRAMr?y ho— ;W (^i^Vy^yh^^^yi^ciL) 
>;<^ LTfflV^^tt-S>SDRAM{i. ^n'-X 

^coffiStt;^^'5%»'C^^v^. -e^T. ^^U3>'h^- 
m:^coMmiti:i±*^&. ^"tVyxi^yh^^-yi^jLli^ 
^^>yS/'Anyhn-57 0 6i:SRAM7 0 2J: Off 

^ $ tl >?> o M C >' <y.{Z^m S mTType [6 : 0] iS'^l^Z X 

y n y b n-^*^'rtjij'r-&^ ^ U 37 C7>- h^'\^ *y & 

• 8kyAM br'— :^RAM 

• 128 X 21 X 2 ^yKAU 

• LRU (Least Recently Used)r;I^rf U XA 

• No Write Allocate 

<5^fc^-v *y S/' jlH y hn— 9 7 0 6 ^ 4* ^i:^i:^SP*B5: 

-y^H^EIStc^^. 
[0061] (^^^yv-jLcottf^) MCy^'Xj; 

>'jLC7)i6f^Sr08^oyn>y^iat. 09X1/^111 0 tcS^ 

[0062] MCJ^xx ^y'-is^mm^mm^tih t . 

^ <7)WimcOMWZ MC^ $ tlS mTType (6 : 0] 

ctoT. ^C0|£ili*^'^A'>yS/jL:t>"ei3^^d*\ :^y 

:^ytmm^i>ztifZ^h (XT- yrS9 0 1 ) . 
i?*^. mTType(3)*>' "1" hT*)ixa\ i^yiP^JV^m^^ 
h^h^cr>T^^ -/i^JL:^yX\ "0" hT*>iX{f>'N- 
X ^i^t-<7)T'^-r >y >- JL:tr^Tte3MSr^f d o 

[00 6 3] i^yy^Umm, (^-v>yS/^:t>') ^O:*'^'. 
r KUXlmaddr(31:0)*^'^;i i^tlh b . linaddr(ll:5]*^ 
^ y :7Xi: LTbl.tag^ramS 0 1 , b2_tag.ram8 0 
2 , bl^data^am 7 0 2 - a . b2_data_ram 7 0 2 - b , 



$ii/::>f yx^y:?^xtc:i^^E't^>'^'U ^ h'tr^y h"v"&iAb 

Ltag_addr, v'^U *y Kb'^y h"v"SLtXb2_tag_addr, bl_o 
ut_data. b2_out_data, IruJnA^^-etl-ftliill^^tL^ 
(Xt-vTSQ 02) o 

[00641 bl„tag_ram8 0 1 i: b2_tag_ram8 0 2 J: 0 

tB::^ §iX/cbl_tag_addri: b2_tag_addr*HiX^iXbl_com 
parater8 0 4 , b2_comparater8 0 5TT V l/Xlmaddr 
[31:12] i:jt«fS^t. -r^ip^b^y h*>5*> 

*%l_hit_miss^L,b2_hit^miss_Lft-^tC cfc y z^jl 

S903) . 

[006 5] ZZT^z^yhThtlf^i. l>-h'*^5^h*^ 

i)m^'^tih (xir>yrs9 04) . ^-/hxhhb 

(4. bl_tag„addri:b2.tag_addrC0V^^ftl*Hwr Hl/Xlm 
addr(31:12)i:— SlrrSt<:03&^«>4^Tfc-&o b *y h 

li . t"CtC:M^tti $ ixT ^ ^ S bl^out.data b2_out.data 
cod -^bl^out.dataSrSlf^L. lmaddr(4:3)T-^$il-S>8 
>'nM ^$:MCy\'X'\ai:^|'r^ (X7^>yrS9 0 

5) o R^tC-e^O-f >'T*yi?'Xfc*rjii5-r-&lruS: "0" 
(=blb^y h)tC«§m;tT. ^m:bmT^&. b2*^b-/ 

TI/ZM^ta $ ftT V ^ S bl.out^data i: b2_out_dataC7) o -fe 
b2_out_data*jgl!?L. lmaddr[4:3]T^$tLSa'^>f h 

RBtfc^cO-f yT^y:?'Xfc**Jl;t- -SlruS: "1" h (=b2 

[0066] b ^y b^^O^-^ hCO^tCtiorcO 

idtw^-So -r^r^-fe. bl*^b>y bT'SbO. ^«$tt/:: 
bl_data_ram7 0 2 - aC01maddr[4:3]TS^$ tl§8>^<^ 

SlruS: "0" h(=blb^y b)CC»#^i.So tfzSDR 

AMhmm^zm^mtxi&mtmT^^ (xx-/rs9 

0 6). b2*^'b .y bX'S> 0 . hT 
*>-:>3t%^{4. >f >'ir*y^^XT'*$ixSb2.data^ram7 
0 2-bc7)liDaddr[4:3)T'^^ixS8>^NM bcOT-:5^<?>3 

mt. ^miz^<o^y'f-/^^Mznmi'i>irui: "i" 

m-^mtxm.mfjmT^^ ix^yy^'sgoe) . 

[0067] — bl,b2i: t>tC$X-C&-&*&tCt>. 
y-K*^^-f b*^W^§ixS (XT^yrSlOOl) . 
mS $ ^X^^^SkMA^* U - V Xh -> fzm^lt . ^ maddr [3 
l:3)T'^$il&8>^s:>f hcOx-^^*^'SDRAMctO^^ 

m^ti (xx^yrs 10 0 3). MC>'s:x^!U:^$ttS 

(Xf-'yrs 1 0 04 ) o l«lB#lc^c7)-f v^^xici^ 
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ta_ram^SDRAM**^iOir— :$^S:##lrui> "1" h 
-^S^ mth. I ru*^' " 1 " h Tfc 3^^%&{ibl_data^ 

S^^i-S^T-rS (XT-*yr S 10 0 5) o bl,b2t h 
*/rS 1 0 0 2) . 

[0 0 681 Xy'yTSgO 1 ^^i5V^T>'^'— ^ NteiS 
(^'\^^yi^^^7) ^OJ^. U-h\ 5-^^i:i>SDR 
AMic5^LT>t'ttfft>iX (Xx^yrS9 0 7-S9 0 

<ROM/RAM>f y^-:7x-::^ (7 07) >ROM 
/RAMayho— 57 0 7c0lt^Srl21 IfcS^-t. 
n 110 I'-yn^y^ 1 1 04tJ: 0. SDRAM 

cDy'-i^m^. TVU^m^. >'N'UT'^ft-¥*^\ :7^^y 

[006912.4. 3. ^-f Sy^'^^-fT^^A 

mt ■ s#ii;^^co«yi<^>^^^ 5>'i^$-> 01 2—01 

9$rfflV^T^0^^So 

[0 0 7 0] lai 2{±. CPU*>A>c7)>'^— XhM^J^ait 
i^JiST^So ia9<^)X7^^yrS9 0 9tCfcltS3ffiafc: 

[007 1] iai3{i. CPU>&^^><:0>'^'-X^»#ii^ 
i^Ji 3 T'&S c 09 <^Xx V r S 9 0 8 t^ijtt^Ma^w 

[OO7 2]014{4. G>'S:XT>'^^X*^^>CO>'N'-Xh 

M^aiL^^-^ ^ Vi^SrS^-To G>'N'Xc7)y>*-xh*{41 
6. SDRAM<^)yN'— Xb:ft(44. CASU^ r^yi^li 

[0 0 7 3] HI 5(4. G^^X'f^U X-fy^^cD^^-Xh 

6. SDRAM^O>'^— Xb:ft{44. CASl^^f Tr^xJi 
3T'S>So [a9c7)Xx yrS9 0 8tCi3JtS^!iat-ffl^ 

[00 74] HI 6(4. :?(^Vy^yh^^r^yi^ju{,Z\z 

gg;^aj$ttS-r-i^ioDataIn[63:0)h LT{4. ^-v-^yS/ 
jL>?<^ y •C*>Sbl_data_ram7 0 2 - aJ>-S)V^{4b2_data 
^ram7 0 2 -b*^/^>|^;^ai$tl7tbl/b2Lout_data*<{ii:b 
;^ill)o SDRAMC0>^^-Xb*{i:4. CASP^f':^ 
i^iiSVhho 09<O-XT**yTS9O5fc±5tt&^aiatC 

[00 7 5] El 7(4. :7n^^h^A- yi^jL^Ct 



^-t. g?;^ai$iX?>T^-^niDataIn[63:0)hLT(4. S 
DRAM*-^>M^ai$il/^X--:5^rainData(63:0)A^'ai:^J 
^tlh. tfz. C:^7)T-^{4bl/b2,in.datai:LT^'V 
>y XjL;^^:UTfc^bl_data^ram7 0 2 - aj>^ V^(4b2_ 
data.ram7 0 2-btCt>»#5iiixS. SDRAMW^' 
-Xh*l44. CASl^>fT-:^>'{43T'fcSo IllOcO 
Xr-^yrs 1 0 0 4^1/^ S 10 0 5t::;B(t^^!iat-fflS 

[0 0 76] HI 8(4. ;><^U:7a>'b^'V-/>'j.tCt 

•^a^il^T"— :^mData0ut[63:0](4. ^yi^^^^ 
U Tfc S bl_data_raiii 7 0 2 - a 3> S V ^{4b2_data^ram 7 
0 2-btc:»§ii^ixSi:t it^. SDRAMfct>»^ 

iiiil^o SDRAMcO>^^-:^h*{44. CASlx-f-f 

[0 0 7 7 ] HI 9(4. ;^^i;:7n>b^^ ^yi^jttiib 

Tik-t. »#atixS7''-:5'niData0ut[63:0){4. ^^-V^^yS^ 
J. ^ ^ U -C S) bl_data^rain 7 0 2 - a $> ^ \^ ^{4b2.data 
_ram7 0 2-bfc(4m§3iitl.'r. SDRAM(Ci*tT 
3t'tt«t=ii*ixSo SDRAMc7)>'^-;^h*(44. CA 
Sl/-f7"y>'{43'CS)^. HI OcOXt- yrSl 00 2 

izisifh^mi^zW^^h. 

[00 78] ^rfc. C:C:'C{4. MC^'N'^^ct O-r-r^teii 
^-WSix-Sfc. ^<DmmcOM^lZMCJ'<iX±T7f:^tl 
^mTTypeC6:0] lZX->X. 4Kill:^?-'S/>'^/WfeillTfciX(f 

-XhmM(^m^iZ. ^i^iZJ<-Xh^^m^\^. 
X h:^*^'^^ *y i/^^ 1 >'J: 0 i>^h$v^^#^tc(4^ 
A'*yv'A:t>^i:L. -eo'C^V^^t-<4^-v ^y>'ji.^:7 
i: tTKjf^^S i 3 t T t J: V V 
[007 9] MC^'N'XC. ;^^U^<:07'— ^teiM 

^lCj35tT^^^yv'JL:t y/^ -^yi^zL:^y CO^IJ^S* ff 

SL. -?-^l$r#BIL'C^-r»y>'jz.<?D^>':t:7^t3JO§;e. 
h^h%>X^i>. Z<^^-y^M±^ mx.\im^<^TY\^ 
X«:»J0aTTCPU4O l55:if*^^«S;c^tgOC'ra 

[0080] 2 . 5 . i^XxA^'^XT^y V ( S B B ) 

H2 0i:LT>'XxA>'^X7'U-/>^ (SBB) 402c7) 

>y^H5:^^. 
[0081 ] SBB402{4. I Oys:x (A^15^J>^^' 

X) ,Gy^x (^"^y ^ ^y'^^^x) ,pj^x (ro-fe^y-if 

o-;^?yWN'X) S,T/MCM'XS(7)ffl5^gg2:::5'nxy^X 
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[0082] SBB402Ji:. I O^^X4 0 5 tiS^^ 
Sfca^>C0IO>'\'X>f V-rJ^— :7x— X2 9 0 6i:. G^n'X 
4 0 4 t^^^hfz^<^GJ<X-( y^—yx.—X2 0 0 

y^^-7x-XXl/-r;K-h20 0 2i:. p^^Uny 
ha--y 4 0 3 tiSmt^tiisb(D:;<^V ^ >i^—y 

^ ^ ^ ^ ^ U ^Mbitt h^^ryi^ jL^^^-fL^- 
h2005$r«;ct:v^S. 

[0 0 83] IO^s:x>f y^^-37x— -X2 0 0 9lC{i. 

1 OJ'^X'f^U Xi^i^c^DMAy^ h i:'^3&itt 6 ^ h 
^<-/yrt. I OJ^X'f^UX(7)V — V^^mitt?>V 

tc-B§&<jtc»r S ^ tc:ra^>S> 3 b - u y i^^aJi 
ywH^xTtcrffd. ^fc. I Oy\'xt;:SM$ix?tT 

[0084] rn-fe ^/^nrti 3 2 b'-/ 

BB4 0 2T{i:C:ixS:'9"JK-bL^:V^. yx'X-y-^f 

[0085] 2. 5. 1. SBBm/^J<X</)m^&X/ 

^--yx.-xcDyuy^^^mTh^. 

[0 0 86] IO>'N'X>f V:?— :7x— ^2 0 0 9{±. I 
OJ<XtMC^<xm(Om:fT\^yV lO 
/<XiiD oEns i n eCO^miM^^^XXh^ . 

[0087] I 0>'s:x>f y^'— 7x— X2 0 0 9(^tC 

(i. ^x^u>'ha-;P'7'a*y^2 0 1 1. T'n 
yho— ;l'yn y^2 0 1 0. 'f—:$'^y^—y:ii—x 

20 1 2. DMAC2 0 1 3. I 0/<XJ<y y r<D5y'U y 
i^t^-t^ttlh. m2 1±X\ DMAC2 0 1 3ti. tg«g±3 

{@c;0i^-^>'^fi:l^i/'X:^7'o^yi^tc:^^»|;^ns<> 

yi?-t± I ov^xx ]y—ya y h ;^:/t:r *y 2 0 1 0 

IC. DMAr e gi/— I 0>'N'XVX:5^— n>'hn 

-;l/ro*y^^2 0 1 ltci*ij^§ixSo l/>^;^:J^yo*y^^ 

2 01 2SP(CF^«Six^. 

[0 0 88] tfzlOJ-sX^ yi$^—yj:—X2 0 0 9lti 
I O^^Xmt^h(D?i^V^C09t!'7h^^. RX/DmizX 

iy^L^^it^ y^^-y :jL-xiifrLXC?Ui^3^jUi^(D'f 



[0 089] ^fc. CPU^^ hB#c;o^-f h/N'>y^y\'y:7 
rli I Ov'N'x^f >'^-:7x— xtctiHiSL^rv^j&v I O 

r<ryyy yi^:x\i. lO^^XT—\z94 01\iZXh?^=^ 
^) ^(OW^m^^iXfz^^X^fji^tih . lOJ^X^Xi? 
U-KcO^-f ^>^^'*y7r>'^'-f>^^"X{i^T^5^V^o 
[00 90] iJt. J^hSCvX:$^cr)y-KrU7x-y'^^ 
^-SrUff-rS, ZLtiliZX^^ ^V^^Xi^f^hc^^^L 
fz. T-:}^XhO-J^comi^tiiLco^m^ti:mi>. V- 
V^^^^yyrcoimitii. 

1 . I O^<XC0mfz^V-}^'/)^^< yyri,Z\z yhL^i)^ 

3. GJ<Xt^C:>?^^^)r^<Dy'^ Vt^frhflfz^o 

[0 09 1 ] t,fzlO/^X^y^—y x,—X20Q9\iZ 
MIOJ^XA 0 5±cO#xys:>f Xfc;<^ura<^DMA^V 
^Q-52013*^'f^jic;^i^-&• i^X^2:.^^xy'^J>y-J 
4 0 2lcDMA3Vhn-^Sr[*IjS?r-5C:i:tcJ:0. 

[0 0 921 I O.'^X-f >^^^— 7x— X2 0 0 9{irn 

-bvif4 0 l*>^c7)r^-bXW^tC^L'C. r^^f-^S y 

^j<x^-{ -jyi/<Dmm^m^L^^\ t.fzio^<x^ 

X:}^i)^(i>co:?(^VT^'^XW^^iz^ ><^Ur7>^bn— 
^4 0 3*^^>WN'X'9->f S/>'^^^t»^^rJEL^vv 

j^^U-nyVu-yW^x^^-Jy^^m^^^^ 

<IO>'N'X> 

I 0>^N'X{±DoEng i n ertcOiRffl I O^'n'XTS) 0 . 

• ^^—xvh^y^9i^By<^^Tt^—\^. 

' Wdsm^'Mmi. ^ a y ^*>30MHz^tw200Mbyte/Se 

Co 

. y<XX^— fc^N'XU b^^f^Olfd^-bo 

[0093] (I oys;xfi-tS«) I^JlT^^>^^'x^t-^co^ 

:flyt>tii:h^ (, 3States) • • -fl-f-cJOlKBfl j cOS^Ttfi 
K$ixTC%-g>. 5Srt3. 3Xt— h^^S{i3Xx-h<50fi 
^izm^imLfz. 

[00941 bAddr(31:2) ( lOBus Address Bus) : Mast 
er>;Slabe, 3State--- lOBusT Hl^X^^X. 
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[009 5] bData[31 :0) ( lOBus Data Bus ) : DataDr 
iver>;DataReceiver, 3State ■•• lOBusx— 
[00961 b(Datadrivernanie)DataOeReq (lOBus Data 
Output Enable Request) : Datadriver>;DefaultDriver 
Logic - iM^-r&M:)Ji^lO^'^Xi:mM'ti>fzi!b^ 

-f-T**)^. DatadrivernameJrSO'rV^-f J^:^±iZ 

-dWvt — ;l^n v :^ J: 0 b (Datadri vername) DataOe.L 
t^^-yi^iXh. Datadri verCO0!l : Pel ,Sbb, Jpeg,SpUo 
[00971 b (Datadri vername) DataOe.L (lOBus Data 
Output Enable) : dfaultDriverLogic>; Datadri ver 
•■• b (Datadri vername) DataOeReqSrtii^J \^fz^^^^ ^t- 

•r— yS:i^"^i^^b(Datadrivername)DataGe_ 

[00981 bError^L ( IQBus Bus Error) : Slave>;Mas 
ter 3State - I 0)^7. VyV^^ 1^ h yffi^^^—X^ 

[00991 b(Mastername)BGnt_L ( lOBus Grant) : Ar 
biter>;Master - J<:^r-\^V\^-i^B>izX^^^-7 
>^.^*V^XcOffifflffi^#3t«r MastemameCO 
: Pci,Sbb,Jpeg,Spu, 

[01001 blnstNotData ( lOBus Instruction/Data 0 
utput Indicator) : Master>;Slave. 3State lO 

[01011 b(Masternaine)CntlOeReq ( lOBus Master C 
ontrol Output Enable Request) : Master>;DefaultDriv 
erLogic — I 0>^^XV;:<^'3&^. bStart_L,bTxJ-.bWr^ 
L,vInstNotDatai: bAddr [31:2) 5: 3 Xt— ^>'^'X±^;: K 

yL;^cV^J^(C. lOBus Output Control LogictC^rJ 
t.XT'^-'h^h. lOBus Output Control Logic (i^fr 
^y^^ti^^(r^. bMCntlOeReqfc*-:?# H^-^ySrflrrv 
X^tC*tL. b(Masternaine)CntlOeafi^S-iI^o 

[0 10 21 b(Masternaine)CntlOe_L (lOBus Master Co 
ntrol Output Enable) : DefaultDriverLogic>; Master 
- b (Mastemame) Cnt 1 OeReq ^ tB^J L/c ^ \zn L . 
T 37 ^ ;U h H ^ o A^' H ^ rSr it^-^b 
(Mastemame)CntlOe.Lft-f-Sr ^<rr^:^9\zn\JX'&f . 

[01031 bRdy^L ( lOBus Ready) : Slave>; Master, 3 
State I 0)^7.:KV—Zf\i^ WSJ^ I 0)<^7.ir— 

m~T^hCt^^^fzMz;i<Dm^^T^-V^^. I 
0>'^'X^X^{i:. Clcofl-^tciO. iH^tcoh^Vif ^'i/- 
3 Vi^:L<n9 u y 9}VX*WT^h Z. h • 
[0104] b (Mastemame) BReq^L ( lOBus Bus Reques 
t) : Master>; Arbiter — I 0/n'XVX:^^*^\ I O^s; 



[01051 bRetry^ (lOBus Bus Retry) : Slave>;Mas 
ter 3State — I 0)'^7.7>.V—yt^^P>^9\iZ^\^^ ^< 

[01061 b(Slavename)RdyOeReq (lOBus Slave Read 
y Output Enable Request) : Slave>;DefaultDriverLogi 
c I Oy^>^Xl^— y*^. bRdy„L,bWBurstReq^L,bBu 

rstAck_L$r 3Xr—h^ ^X±lfZ H ^ >f ^ L7t V ^m^^Z . 
lOBus Output Control logicitZMLXT^—h-t^o 10 
Bus DefaultDriverLogic{±#VX:^A*^<:7). b(Slavenam 
e)RdyOeReqtcSr:J'§ h' ^-Y b 

(Slavename)RdyOe_Lft-^S:?gt*o 
[01071 b(Slavename)RdyOe.L ( lOBus Slave Ready 
Output Enable) : DefauitDriverLogic>;Slave b 

(Slavename)Rdy0eReq5:ai:^ Lfz^Xi^ iZ^L. fyHi 
^N-n >/ 9 i)^ H ^ y «:H^^J©-&b(Slaven 

ame) RdyOe.Lfl"^ ^(Ty^^. 9 \iZn LT jg^T • 
[01081 bSnoopWait (lOBus Snoop Wait) : SBB>;Ne 

xtMaster ■■■ I 0^\'X-Y :7x-X*> I OAXfc 

v^mi^xhh^}!^^^. 1 o^^xi^zmm^tifzf 

[01091 bStart.L (lOBus Transaction START) : M 
aster >;Slave 3State I OJi:^^X9:f)'^ I 0^<X 

h'^y^9i^Byi::^9-h't&Zibi:^^iE^. lO 

j^xxu-yii. zcTym^^mMt^^tltZi^. lo 
j<x h "7 y^9 iy 3 y<r>y.9— v 2r*ns i: if^^h . 

[01101 bTx.L (lOBus Transaction Indicator Inp 
ut) : Master>;Slave 3State I 0)^7.^:K9tl^\0 

m^^xhi»^^^fz^\iZT^-Y^h. 

[01111 bWBurstCnt^L (lOBus Burst Write Gran 

t) : Master>; Slave, 3State \0)^:K^7.9t'^. 

5>f vmi^h:L}L^7fcffd^\iZY'7^y^h. 
[01121 bWBurstReq^L (lOBus Burst Write Reques 
t) : Slave >;Master, 3Stete I 0>'n'XXI/— 

[01131 bWr_L (lOBus Write Transaction Indicat 
er) : Master>;Slave, 3State I OyN'XVX^^*^ I 

V xh h m^^^fz}^ izT^- h-Th. 

[0114] bByteEn[3:0) (lOBus Byte Enables) : Da 
taDriver>;DataReceiver, 3State--* I Oy^X±{C7^— 
9^:Vy^y^&o^-i^x.yh^K h f^zMmLfz 

bData[31:0)±cO>'NM hU-yi^^X^yhm^TT^^fz 
MzmgMZ H 5 ^ h • 2|s:fi-§-c0#9 ^ y b bDatacO 
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CO 1 15] 



Byte Enable 


Corresponding bData [31 : 0] 


bByte£n3 


[31 : 241 


bByte£n2 


[23 : 16] 


bByteEnl 


[15 : 8] 


bByteBnO 


[7 :01 



[01 163 bBurst.L (lOBus Extended Burst Reques 
t) :Master>:Slave, 3Sate I OJ^X^X^^tf^j^ 

[01 17] bBurstAck.L (lOBus Extended Burst Ackn 
owledge) : Slave>;Maste, 3State- - I 0>'^XXlx— 7" 



[01 18] bBurstShortNotLong^L (lOBus Burst Leng 
th) : Master>; Slave. 3State I O^iX^X^H^ilM 

^^-xh^ndm^<7>j<-xh^i:^^. r^-h. ^ 

[0 119] 
[^5] 



bBurst Short Not Long L 


Burst Length 


H 


4 beats 


L 


8 beats 



[0 12 0] I OyN'Xfl-^tt±5*c7)510T'ft-S.. DoE 
n g i n e f^^<7)J<XX'h?> . I OVn'X (St/G^\'X ) 

mX'h DoEngine -Ctis ^ v 7'rt^:ftr[6iy -vx 

i-X2OO6cO7'o-y;?0$rS^-r. vIc7)«l®{iTia<^ 

[0121] (G>'N'X«fg) G^'^Xfi. MFPffl 1 f- yr 

a>'hO— ^DoEng i nertliPt^^>V^T. #B^-f 

$itJt>''^X-Cfc-&, 6 4b'y hcOx— :i'>'^^S:t^. 4G 
byte(128byte boundary)<7)r h"^ 
S, 1 6b'— h(128byte=64b*-y h x 16) Srlo;^:/^^ 

h(512byte=16b'-h x 4) t-X'^'^mt'th . 
^)V\:- h^i; 1 6 b'- hi^Xf<r>t^\t^i^- h 
V^) 

In (Input signal) — ^"^XX— > h(Citf--5A 



Out (Output signal ) — >''\XX— y h*>^<;7)ai 
InGut (Bi-Directional Tri-State signal) — 2X:^r 



h. i:'cox-£>-x>'ht>-f^^-7;PU:?x;^h^ai§=5r 
V^%^. ^<^x— j-'-x > Yifinn\z>{ :^-y;WJ ^ 
XX hSrffi LTV^S«^{i7'7:i■y^^ >'N'fi#S- H 

{f5:<c>^:V-». ^i^<?)T-9--b{iH5-<:/^%J»'>T*>4>l 

i!^uyi']v.±m^Lxi}^t^Li}^'^x.^^\ m^mi>zm^ 

CO U U -Mt^^-y— h LfZiXcOi' a -y ^'■Ctf a . 
C 0 1 2 2 1 ^rts. #fi^<7)^<7) ".L" {i-eom-^Ji* 

ffllfS-^. r-b'M^-i^aytt-^tC^ttTtrd, tfz. 
[012 3] (i^X-rA<i-t) 

gClk (G-Bus Clock) •■• G^'\X±<D-t^X<7)hyy 

[0124] gRst_L ( G-Bus Reset) — G>'N'X±iO 
•r-^TcO-r^NM XS: D -b «y h-T-S . -r-^T^OrtSS^i^'X 

■5., 

[0 125] {Tvuxaxx/f-^m^) 

gAdclr(31:7], InOut, (G-Bus Address) : Master>;Slav 
e — G^^XiiOx— :?lKilUi-r^T128byte ( 1 6b' 

-h) m&X'fThtl^fcib. gAddr[31)~gAddr[7)<7)2 
5 b' y h -C4GbyteC07' H l^X^Srlf b •& . 
drive:gTs_Li:R^(C'rX:?— **H^^ y 
assert: y l,tziX<^^ O -y 
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negate igAack.LcOTI?'^ b S: 5112^ L^z:^^^y^o 
[0126] g(Mastenanie)AddrOeReq (G-Bus Address 0 
utPut Enable Request) : Master>;DefaultDriverLogic 

[ 0 1 2 7 ] g (Masternaine) AddrOe^L ( G-Bus Address 0 
u tPut Enab 1 et ) : Def aul tDr i veLogi c> ; Master • • • g (M 
astername)AddrOeReq?:{JtJ:^L:t>'^:^v;j^:?tCitL. x 

[0 1 283 gData[63:0] . InOut, ( G-Bus Data) : D 
ataDriver>;DataReceiver 64b' *y Y^^-'^^^XV^ 

[0 12 9] [^-f h] drive:gTs_Li:|«imc^;<^^*^ 

assert: ^ :fLtz^<7yi^ U y ^ 

change :gAack_LC0r'9-— h 2:5BI§L3t:^' u^i^^ ^cOf^ 

negate iIkJU^T^. ^5tJigTrStp_LtCj:«>te3^f?±S 
^^nU Lti^M. gAack.LcOT'i?-- h Sril^ Lti 9 

o y :^ , 

[0 13 0] [y-K] drive: gAack_Li:|nimcJ^ 

assertrXlx-y^^-ReadyTfeWf K^^ 7'tJ^v:i^c7)^n 
T\ ReadyT^ritiXti'Readytc:^^ ^ Ti#oT T^?*- 

change rgAack.LcJDT^f— h S-^ifSU^^C^ O «y ^ . ^<r>Vk 

\±%9 n >y ^ . U - Y(r>^\±r^— hLfz^tiy^ *^ 
negate : lEiM^T^ o 

release: ;f^r'- h CO 1 o y ^f^. i JtiSgTrStp.LtC J: 

[0131] g(DataDrivemame)DataOeReq (G-Bus Data 
OutPut Enable Request) : DataDriver>;DefaultDriver 
Logic 'f-^YV'i^W^—^^'^T.^Yy^zr^ 

hfz^<Dmim^. 

[0132] g(DataDrivemaiiie)DataOe.L (G-Bus Data 
OutPut Enablet) : DefaultDriverLogic>;DataDriver 
— g (DataDr i vername) DataOeReq S: Ltz^-- 
-{^^Z^\^^ fyi^fVY Y'y^^^u-J v^ifi'f—iS^^^:^ 

coYy^ y ^f^^-r ^ z t ^^-rm-^o 

[0 13 3] (-f >^^^-7x-X$IJfflim^) 
gTs_L (InOut G-Bus Transaction Sart) : Master>;Slav 
e 0 1 ^o«y^c:0^owfcT^— h$ 

tl. ^mc^mih (TYUXy:tL-X) i:$)^h'r. 
^ — {igTs_L i: MZ . gAddr . gRdNotWr . gBstCiit ^ H 5 ^ 



Tr-r^SSMA^'Tg^ ^ < ^o?tJ»-^«i:gBsStep.Ltc J: 

0. <>:coi 6b'-hc?:)«as^^«v>"feyp'r^c:i:*»'S> 

dr i ve : gGn t^L <r> T if- h illZ L n *y :^ T' H 5 

assert: Y^^y \.fZA%(r>9 , 
negate: 1 n ^ hf*tC^-^r- h $ix|, , 

[0134] g(Masternanie)TsOeReq (G-Bus Transactio 
n Start OutPut Enable Request) : Master>;DefaultDri 
verLogic y^XVX^3&>gTs_L?r Yv-i ^^htz^ 

[0135] g(Masterna!ne)TsOe_L (G-Bus Transaction 
Start Output Enablet) : Defaul tDr iverLogic>; Master 
• • • g (Masternane) TsOeReq^ ffi Lfz^ VX 9 {C*t 

[0136] gAack_L, InOut, (G-Bus Address Acknow 
ledge) : Slave>;Master — Xlx'— J: 0 1 ^5^0 »y 
^c7)^owtCK5-^y$iX-l>. KS-rSXl--y*^ Sg 

. ^4't:'f^-^teili:^?^'T'#^<^o/::«'^{i:. gBst 
Stp^Lfci 0 . <Xc?^ 1 6 b'- hcOteiHSr^^^^-by^-rS 

driveirKl^Xrn— Kb'>y gTsJ-COTIf— h * 

WI§L3t^o*y^TK9>fy*^Bai&;?fLSo fztfL. gS 
1 vBsy.LA^'r ^f- h ^ ilT V ^ ^ B^fi^t-^- h^iihtT 
n^XYy^tr^ti^. ^fz. T^-^VN'Xffiia+cOTt 

tfzY^^y^tlX\i'^^i)^->fz^li. gTrStp.Uc 
J: ^mMif±m^i:mi \^fz9 XJi-y^XYvA ^IBi^? 

assert: X yi^'Ready'C^iltf H ^-Y ^ t ?ti}^<50:^ o 
'y:J^t:% ReadyT'^trntfReadytC^SiT^-^TTi^- 
h^fiS. gTrStp.U-JrStei^f^ittc^tr^&JS^cOti' 

tcji. K^>fyL^:<XO^u>y:^'er'9--h$iiS. 

negate: K5>f :/f*fcgTrStp.L*^ri^~ b $iX3^!:«-& 
gTrStp_LS:5||gL/t^O'y^'Cr^-h§ti-&. ^ 
l^n y^rif-bf*fc:tsy-h$tLS. 
[0137] g(Slavename)AackOeReq (G-Bus Address A 
cknowledge OutPut Enable Request) : Slave>; Defaul tD 
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riverLogic X>~y*^'gAack.LSr H^-f y^^hfz 

[0138] g{Slavename)AackOe_L (G-Bus Address Ac 
knowledge OutPut Enable!) : DefaultDriverLogic>:Sla 
ve g{Slavename)AackOeReq2:ti}:'3L;t;^l/— T'tc: 
S*t. fyiOVh H^>f>'>'av^^y^^*%Aack.Lc7)Kv-f 

[01391 gSlvBsy^L. InOut. (G-Bus Slave Bus 
y) : Slave>;Master Xl^— 

drive : T H XyXf'^— H b >y h gTs.LcOT^f — h 5: 
fllf2L?t:^Ov^T'K^'<:/^J6. fzfzh. gSlvBsy.L 

assert:XP-r*^'ReadyX'2!)tl{f ^ L/iiJC^JOr^' a 
ReadyT'^cf-mtfReadytC^rSi-C^oTTI?-- 

bo 

negate;i£ill*IT^tc::t-y- h . 

release: hcO 1 »y ^flfc. S>t{igTrStp_LtCj: 

[0140] g(SlavenaiDe)SlvBsyOeReq (G-Bus Slave B 
usy OutPut Enable Request) : Slave>;DefaultDriverLo 
gic XU—:r*<gSlvBsy_LSrK5'^:/^S3ta6<:0g 

g(SlavenaiDe)SlvBsyOe_L (G-Bus Slave Busy OutPut En 
able) : DefaultDriverLogiO; Slave g(SlavenaiDe) 

SlvBsyOeReqS:ai:^jL7^:Xl/— rtC^t. 'fyi^)VVY 
y-^Jiui^-/^ A^'gSi vBsy_LcO y SrffWS t 

sBst Cnt [1 : Q] 

01 16 h X 1 

10 16 }£-hx2 

11 16 t: - ^ X 3 

00 16 e- h X 4 



[0146] g(MasternaiBe)BstCntOeReq (G-Bus Burst 
Counter OutPut Enable Request) : Master>;DefaultDri 

verLogic — y^XVX^^*>'gBstCntS: T^^S^t 

[0147] g(MasternaiBe)BstCntOe.L (G-fius Burst C 
ounter GutPut Enablet) : DefaultDriverLogic>; Master 
g(Mastemame)BstCntOeReqS:tt5:?:j Lfz^^:^^:^^ 

[0148] gBstStp_L. InOut. (G-Bus Burst Sto 
p) : Slave>; Master XU— y^cj; 0 H5-f 3?^$ 

drive: 14t-hS, 



[0141] gRdNotWr, InOut, (G-Bus Read(High)/Wr 
ite(Low)) : Master>; Slave ^^5^— {Ci 0 H 5^ 
y^tl. HighT'READ. LOWT'WRITESrS)^^^'^* Vy^^ 

•r ^ xsph1«±ga tmi^vh^o 

derive : gTs^Lt ¥y^y. 
assert: K 5^ iT'LTtiJ^cO^o^y 
negate : gAack.L <7)T^-- h 5:5Sf2 L/:: i!^V3y^^ 
[0142] g(Mastername)RdNotWrOeReq (G-Bus Read/ 
Write Output Enable Reques) : Master>;DefaultDriver 
Logic >'s:xvX^'*%RdNotWrS: V^-i y^hfz^ 

[0143] g(MasternaiDe)RdNotWrOe_L (G-Bus Read/W 

rite OutPut Enablet) : DefaultDriverLogic>; Master 
• • • g (Mastername) RdNotWrOeReq i]ii:)lLfz^^:^^:^9 
t*tt> fy^^lVV H^-f ^'N'aS/ y^'^SgRdNotWrcOK^ 

[0144] gBstCnt(l:0] , InOut. (G-Bus Burst Cou 
nter) : Master>; Slave - -?:Zs^-'\,zX^ Yy4 

W^LX'^o^^-:^vmkcoWL ( 1-4) ^h^±> 

derive : gTs^Li: W^^Z^X^—ifiYy^yf", 

assert: Yy^y'\^tz<!K(0'?u^/'^^ 

negate : gAack^Lc^DT^f — h 5:5112 Ltz9u y^. 

[0145] 

[^6] 



hft 

64bit X 16 X 1 128byte 
64bit X 16 X 2 256byte 
64bit X 16 X 3 ^ 384byte 
64bit X 16 X 4 = 512by te 



assert ; 1 5 b'^ h S ^ 
negate: 1 *y ^^Tlf—h^ 

g(Slavename)BstStpOeReq (G-Bus Burst Stop OutPut E 
nable Request) : Slave>; DefaultDri verLogic -X 

ix—yA^Bststp^jiSr Y^^y^hfz^cnm^m^. 

[0149] g(Slavename)BstStpOe^L (G-Bus Burst St 
op OutPut Enablet) : DefaultDri verlogic>;Slave 
g(Slavename)BstStpOeReqSrai:^:j L:tXl/— ^tcSit 

[0 150] (T-b'hU— i^H^fi^) 
g (Mastername) Req^L, Out, (G-Bus Request) : Master 

>;Arbiter - ^X:^-^;: j: T^-^ti. T-b'^ 

ffl<^gReq_L^J^. 

assert : ^—:$^^mt^i£^^^:^i$^—*^T^—h 
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negate. : gGnt„LS:S{.tix{i'^-C>-— h 
g(Mastername)Gnt^L, In, (G-Bus GNT) : Arbiter>;Mas 

ter r—\:^izx^vy^yzti.^<^^mzn 

assert : fIfi(50V;<^'-tc:gGnt_L«r^X.r V^^V^^. S?t 
{iiJ:^ o y ^ T'fficO v::^ tC#i.T V ^JtgGnt.LS: 

negate : gAack_L<7)Tif — b ^5112 L^t i^Vi y^ 
gTrStp^L, In, (G-Bus Transuact ion Stop) : Arbiter 
>;Master.Slave -T— b'^'t;:J; 0 y$ix. gGnt_ 

i^i^B y^^^th. fzfd. ^-C(c:gAack_ucJ;Ox- 
^ ^ X -X^^J^ LT L * o b ^ vif ^ 3 y ^cov ^ 

Tfi^'iht'i'^rV^. ^7t. Cicoft^tigAacleLtciOv 
X *-'*^Jt ^>*IT 0 . gAack^LA^ Tif- b $ ittz^iZ 

So 

assert : -rX'tcr H l^X :7 X -X$:^if& L)t h 5 y-if^ 
negate : gAack_L<:7)T1^— h SrflliE L>t ^ n v 

(G>'A';^^^ h'!;--f^;P) Gv^xco^^ h^f^f 

0T-t'^^*^ff^. ^nt^LT^f-ho gReq.L;^^-h. 
®gGnt_L$:g^tT . ^X:?^agTs_L,gAddr, gRdNotWr,gBs 

tCht.SrH^^yo 

hmi^com^. gSlvBsy.LA^TIf-bi^fLTV^^ft 
l«l^lCgDatat H^^fy-rS. gSlvBsy_L*^H^>f 
r^ilTV^ixff. gSlvBsy^L*>'7i;-tC^ScOS:#or 

t ^l2irr-& o mgSl vBsy^L*^'ffiC7)XP—Xt i 0 
T^f- h $ft.TV^55:ttfL{dr. gSlvBsy.Li:gAack_LcO H ^ 
-fy^if&a?^S. U-HO*^(igDatai>H9-fX 
. gSlvBsy_L*^fl!l<?)Xl^-XlC:i 0 T^f- h ^tlX 

:t^y-h^fl.Sir#oTH^-f 7^$:i&a6l>. gSlvBsy. 
L,gAack_L, (gData)<7) H 5^ ^^^f^. XU—yi^y"— 

(5)gAack_L;6>'r^f- b ^fi:^cB$;S'CT K l^;^:7 x-X(i 
*JTL. VX^^«gAddr,gRdNotWr,gBstCnt$::^^- h^T 



Srfi^^o vx^i:XU-X(i. ^ix^'fLi^T:^u>/^ 

[0151] xu-ynm^c^^^^v^x^^^i^m^^ 

tit:'f-:}^m^i:mmv^^<^->fzm^ii. bStStp 

[01521 -e^^^^fc il/XV—yti. gBstStp_L3&^T 
[0 1531 Of^^yi^A-f >^>^N'!;7'-^3>'^^»/b 

(CIU) >^^ vi^:2.>{yj<^}'f->'By:2.:z.^vh 
(mrciU) 20 0 5{i. lOJ^Xt^h^'^^J'^c^y^ 

;^ ^ U ^(DWSJfiWT'th m^Z^ C P U X )V(r>^ ^ v 

s/^'<>'>^\'yx-i/3 v-^ >^x-;^$:fflv\ CP 

[0 1541 CPUi^x;^*. i>:c03aSc7)fl-^2:iS6ffl 

• SnoQpADDR[31:5) (Cache Invalidation Address) 

• DCINV (Dcache {f—^^^yi^^) Invalidation St 
robe) 

• ICINV (Icache ( ^ b 3 ^y v-a ) Inv 
alidaticHi Strobe) 

li^v^cOT. ^^yi^jL'iyj^^Jv^^i^By:2.-^/h2 
0 0 5{i. CPUi^x;^4 0 1 tf^hW^-n^ixhs\jopjLm^ 

V^o fit. ^f^O^fciix.. I O^N^Xi^CtibSnoopWa 
itS-Stop.Lfc C^)Vfz» Yy^ . 

[0 15 51 ^ri^. m^<D^yy''^):^yr'—i^Byx 

MZlceicheiy^ yj^Vf—zyByLX^^&. tL. OS 

x^fi^y^'f^yT'<y^^—v^m±L. ^yxhy 

^-^Byh LXmhtih^m^(Ohh'r-^<nxi-'f >i 
y^mz^ MM^iz^ yxhy^i^B y^^ y i^a.CO-( 
W^Ux— ^-3 >'$'tr353:^>. Icache^O-^ W^U-r— 

3y{±v^^>^v\ zcom^ii^<7)j^y^-^yxTy 

[01561 <;^^UV^yr>a2 3at/024tw^^ 

U^*yr^^-r. 112 3{±. :t*^^>)iltc. 

^yv^r. ioj^xcr>TYux^mx<r>:^'t^J^yy' 

Xhh. tti. 02 4 {±. UiyXi!^mi:^txm2 3l,Zi5 

[ 0 1 5 7 1 r o-lr *y -9-3 T<7):< ^ U ^-f;P{iR3000S: 
^--xfcLTV^So r^-^r*y1^3rc7)^^!larK 1^:^2513 
{±3 2b>y hrHU'^y>'>'^(Cj: 0 4G>^nM b35>-S. 
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-if-rn-fe;^ofi:^1f-fX{±2G>^s;>f hT-&S. TH 

So 

— fe^^^ y hcoT K ixx{i0x00000000*>^>4ir* 0 > ^ 

miiT\^UXJ^^-m9\M^3\^mZ^o TLBtikuseg 

[0 159] {:^-^-JU'^-]^i^^.rVV'-/iyy^) A 

• kuseg H l^XCOOxOOOOOOOOA^^ 2 G^nM h . 
^--JtmULt Lfz^-r >yi^yyt^^y \::y^i)^m. 
Z <n^y^ yV\tfj—^}Vy^ ^VT^-^Xt JL-if-^ 

• ksegO i&MT V Ix^^cOOxSOOOOOOOA^^ 5 12 MJ<-( 

• ksegl {S»>r K X C7)OxA0O00000;&^ ^ 5 1 2 

ho 1^S><^:i;^S^U0 5 1 2My\M hizy^Ui? hiZ 

tJiTLBfifigi^n^v^ ksegi{iJi^OStcJ:or. I/O 

• kseg2 iSMT Hl^X<7)0xC0000000**^> 1 G^'nM h . k 
tC^^yrS^I&o ^^•yS/'>':/{ieAo OSJiii^kseg 

22:X:$^ v i^^^ V-r^x h:^>f ^y J: S U v *y r*« 

[0 160] ({5^>rKUX^^yv^yr (02 3 
(a) , 024 (a) ) ) mMT}^UX^mii4GJU 

"srfgTfcSo kusegtCJiSYSTEM MEMORY ( 1GB) 

So 

[0161] kseg0fc{il^@!RAM(16MB)A^#ltrS. 

<rix{i. m9mm(7y^^ ^i:Tuy^^yyi.fz\^^^ 

ooo(X)ofcift^'r s o <rtorKi/x{i:!|^rHu;<sra^o 

0x00000000 »y \^yy^ix^ o 

[0162] ksegUcJiROM. I /O. \y-JX^ti^^ 



F^SPU'ixX^' (16MB) . IOBusI/0 1 (16MB: GJ<^xr—\L^ 

UV'Jx9^j:}£<r>y''^) ^r-^y^ l O^^xui^X:^^) AO 

BusI/Q2(16MB) . I0BusMEM(16MB) . Gbus MEM (32MB) . FONT R 
OM (240MB) . FONT ROM or RAM (16MB) i ix S . 
[0163] kseg2lC{iPCI 1/0(512MB) ,PCI MEM(512MB) 
i^mEn o 

[0 164] kse^MegHit''h^i>mmT}^UX^m 

C0m^(D5m^<'^ hl^Z^y^'yi^^tlhfz^. ksegO,ks 
egli:kusegc7)flr:jE0O512MyNM hli^^XmtmmT}^\y 

xmrAirmmtx^^^^ztiz^ho 
[0 165] mmrviyx;<^v^^yy' {m2 3 
(b) . 024 (b) ) ) ^mrvux^^hiSMT}^ 

UX^mtmM4G/U hhO. i^Xr'J^±(7)^^Xco 

j^^o^ i/oi/^m^-^x^mxh^o 

[ 0 1 6 6 ] PCI I/O, PCI MEM. SYSTEM MEMORYtCOV^T 
liiSMT K l^X;^ ^ U V ^y r i: m—Xh S . 

[0167] ksegl,kseg2{ii:*>^> tJfeaTHlx-;?.^^ 
COSIOC0512M>'\M hl,Z^ y^^yy^tli>COX\ ROM, I/O, 
Reg{iQx00000000*>4>i7)3£^tC#iE tT V^S , 

[0 168] (Gy^;^;><^i;Vy:r (023 (c) , 0 
24 (c) ) ) G^^XT}^UX^mi4GJU hhK>. 
SYSTEM MEMORY, GBus MEM, FONT co;^fc*^r:^'feXarfi8'CS> 

[0 169] ( IOyN*X><^i;v»yr (02 3 (d) , 
02 4 (d) ) ) I 0/N'xrFl^;^S^{i4G>^NM hfc 
0. PCI I/O, PCI MEM, SYSTEM MEMORY, I0BusI/02, lOBus 
MEM, FtmeO^H^T 9 -fe X^^Xh h . 

[0 170] lOBus I/OiarU 

0xlC000000*^^>0x20000000i-CcO25S{i:PCI*^^r 
u^^Vm^Vt^ftXi^^. ^Z\ti-t:>r^'<s:XX%'^j: 

[0171] <TYVXX'i ^y^>rYVXXA -yf-2 
0 0 3{4> P^^X, G^'N';:^, I O>'^X.MCAxSc0t— 

yi:^^>'N'X^s SBB4 0 2S:SiLTr Kl/Xfi-^ 
^^^hfz}h<r>%^(nXhh. SBB4 0 22:ISS'r-&teill 

MCy^XT'&So MC/SXfc*ttT{4P>'^X,G>'^X. I 

[01721 iJt. P^'N'X- I O^^N'X^^^ftilli:. G)"^ 
x-M cy N'x[ac7)«Eil|{i:[SI^(cfir^ d i: ^-'^C^ h • 

[0 173] 02 5(2. TKl/XX^ yf^2 0 0 3Oy 
ny^05:^-r, ^yf-i/— ^>'^f2 00 3atc:J: 

0. x-f y f-2 0 0 3 b&^aJOS;iTxlx-:rsr i oj^ 

Xi:MCys:xi:T'WOm;c.. X-f v^2 0 0 3 c SrtJJO 
mLX^X^^Y>J^X, G^'N'X, I OyN'X-r^OJS^t 
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Master Slave WXR DaU©gE*l 



[0 17 5] ia2 6i::T-i5^X^ ^^^2 0 0 4^0^0*7 
3mfB-l, B-~2^*7c7)J:^tcW9#x^C:i: 

[0 176] 
[*71 

A-1 A-2 A-3 B-1 B-2 



PBus 


lOBus 


Write 


P-*IO 




b 












Read 


lO^P 










b 




MCBus 


Write 


P^MC 


b 






a 








Read 


MC-P 




a 






a 


Gbus 


MCBus 


Write 


G^MC 






a 


b 








Read 


MC-G 


a 










lOBus 


MCBus 


Write 


IO-*MC 






b 


b 








Read 






a 









[0 17 7] <r— b'M^— i/'3>'>SBB4 0 2l^cO 
Lh\^zhfz->X. SBB3'h§P;5?>^>c0OTO3a»<7)t$M 

1. CPU 

2. G/n'X>'n'Xvx^ 

3. lO^^XJ^X^X^ 

[0 178] <^>f 5>^^^-fT^^jU>02 7-'l23 
2tc::$^-f $>':/HSr*'ro 02 7{iGyN'X*^^cr)«^a 

WN-xhffE±-9->f ^;Pc7)^^-f 5:^^. 02 9^03 

2i±. G/N'XcOh^:^1f^i/3>^f?ih^f'^^;^<?^:^'^ ^ 
[0 17 9] 2. 6. PC lys:x>f :7 3:— J:^ 

123 3(i. PC I vN'x^ ^-^^^ X4 1 6<50:/n*y 
[0 180] pci.'^;:^.'^ y:i^--y:E.—x4 i eti. Do 

Eng i nertgPiaffllOyN'X-C?)^ I OyN';:^^. ^-/^ 
:7^n*y^?^T'35>So Al^bV^StCiO. U-fe^yM^tCPC 

y hit ^fc 5r«J 0 #;c ^ i: & • 
[0 181] I O^'^x^f :7x— xc7)^;^^^DMAr? 
yhn-^3 3 0 m. PCiy^x>':/^;^^>^^-:7x 

-X3 3 0 2 $r:fr LTPClyN'X-7X:^*^^>D o E n g i 



n e U V -X r fz^\iZ . I 

[0 182] WiZ^ ClcOVX^'DMAny ha— ^3 3 0 
Hi. PClyN'X±'ev*yb->'^^§ixS>^U*^^>DoE 
n g i n e MelK)ry^C0DMAKi^S^^t 3 »*^ai*S • <r> 

r9^y^<r>wm^'^->xm'^^^hfd^\iz. fei&jferK 

IxX (bPc i Addr [31 : 0) ) i: . PCI VX — r? h n — 5 3 

3 0 lc7)IDfi^(bPciID)$r. IOy>'Xi:r-bM/-i^ 

[0183] VX^DMAayhn— ^3 3 0 mv<X:?^ 
^yh(bPciBGnt_L)S:SJt5X0. >'N'xS:«ffl Lr'-^te 
WmTy^ft'^MX. IDfi-^{bPciID) <nrr^-V^13L 

[0 184] ^i3. PC I>'N'Xti. 33MHz,32b'»y b,PCI 

[0 185] 2. 7. Gv^XT-b'^^ 
ia34{i. G>'N'xr-b'^^ (GBA) 4 0 6c0ya*y^' 

[0186] G^^XcOT-b^l^-S/'H yJi. 4i*T— 

b'M^-v'a v:^T'S>0. ^>^<X^X:$^tcMLT^ffl 
CO U :;'XX h«-^(g(masternaiDe)Req_L) i: ^yyhH^ 
(g(inastername)GntJ-)S:j^o 03 4{±. mastername(4 
Ml--M4i:^orv^§. Bust— b'^ 4 0 6^4. G7^X± 
<;o>'N'XVX^S:4oi-C1f;K~h LTi5 0. JilT<^J:"5 

. r-b'^rtSfcOVS^'X^^ 3 4 0 1 acom^tCi OT- 

b'^^STro^^sy^^-rsciiid-'as^So i^s^'x^ias 
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[0 187]=5rti, l/xX^'^viora^^Sy^/Ji, I 
[0188] (r-b'M^-i^3>'i^-^">^) G>'N'X 

T-b'^'tfott'itt^sr— t'M^— i^3 yv— 

402a, bti, l-p<Ofe5t^X:J'i;-?-Ofl!!c7)4-:>c7)f^ 
^' CO^-C 5 rJ'tCiST— t'hU— i^3 

y$^fi=^-5, 4owCXVX:J'*»/i><0i;:J'xxhm-^i: 
i^yyhm^t:. U:?xxh7'-<X^N->y^IIISS34 0 3 
i: i?'^ h T -< X-'^' >y f-lHiK 3 4 0 4 J: -p T 4 -PC7)^f 

34 0 2a«Offi5feVX^'t:SiJ'5ftttSC:i:-C. flBfeT- 
n^i^-yy^3 4 0 2 atCgijO ST^jiXJ^-^X 

ai*2.iniiS:2:rn:?^^-r7';i-^^i^'x:f lei '^^f'S 
^o-^X^'tcJ: '9^<''<x^fi6ffl$Hi:S«Ccai*SC:i: 

[0190] (-^TT-b'hl^-j^s y^:-h') i<7)^: 
- HT«4. -r^T WN'X VX rJ'ttll tffi^tJiiatwife 0 . 
>'N'x|i$:-^i. ^ix|.t8^«ii^^-r'*)l. . >'n'X*«7 U -<0 
B*a, — #**3tcU^xxhSrffiL/i>'^X-7X^'*i>'^X 



t'J ^xx hS:tfcJt;tJ^{4, *>^>7!>>l:.i6;9fei6^>iiit)iH 
m:L./::3b«oTll»:>'N'xfi|3&<-^i./J>ns (^'^^^Hnb* 
y^rs^) . <?"J;t{f, M 1*>^>M4 tT'CO-t^TO^'N'XV 
X *-'|5l t a -y -CU :?xx h S: tti L:^cJ*-^«4. M 1 
2->M 3^M4 i: t->-35tlllIi^'rvN'X«*<-^;c^fL 
M4<0h5>'-!f:7>'3yO*ITB#lcStA'-r-^T<0>''^ 
XVX:5'*^";:?XXh$:ttJLTV>SJ^-^{4. M1-*M2 
->M3-^M4-*Ml-»M2-i:V^-3 iat-. PiaJtOJ®;? 
TAx|i$:4-tTV->< . — gBc7)y'\XVX:?3{>«U^xxh 
SrtiiLTVS^^Ii. M4*-4>M1^5'>:^H5-y7^ 
§i:tT, «Sfct2>'N'XS:<Slfflt^cVX:5'tci,-?i:tjfiV% 
:k% v^#^S^J^-p:itvx:J'-^^^7 > b Sr-^i. S . 
[0191] — ^yN'Xffi*<fliJ(7)>'s'XVX:?(C^§i:, fflJ 
liZ^) ^'xx hSrtBLTv^-Sf^rco^'N'xvx^'tc^'Cxtt 

[0 192] (M^fer-b'hW— >-3y) cico^-H-c 

{4s lAi;^<0>'N'XVX:J' {l^-JX^SAO 1 btSU^ 

ajt>''«xvx^' ) *«fl6<7)>'<xvx^' J: 0 t^v^eBt«^ 

^^^@5fe^^'XVX:5'^^^0. fliio>'s'xvx^tcJt^®5fe 
W(c:>'^'xa*^-^x. ^ix-l.. ^>'N'x-7X^'J^3'|-(50vs-xv 

[0193] 1SftO/'N'XVX:J'**U ^'xx h SrtiiLTti 
0. *;^:^^fe/^*x-7X^*^5Sig^t;tU^xx^S:^f^^ 
«5fe^'«XVX^'i:flfic0^ffi6jt''N'X'7X^'J43c£tc>N' 
xaS:#^. 

[0194] ^^ffi5fe>'-<X-7X:^'*^^>fl!lC0>'N'X-7X:5'{C>'< 

x«*i!^&i:. flfi^^•;^'xx^^:alL-cv^s■r•^fw^' 

XVX^'tC>'N'Xffi$--^i!tf*-C^V^fc, -e<o^fS^''"^x 

V X {4St^>' ^*x|i S- f# !> i: # ^ V ^ . 

[0 19 5] (hyy^^i^ny ' xV '/y 

)V) «5feT-b'hU-i^3y^-HlCiSV^-C. »'^*X 

VX r?' y ^ XX h $r fcb L/i^. f •C'tcfl!lO>' <X VX ^ 
j5<rh'^X7x— X$rlBi^frv>-Ct. -r— :5':7x-X 

hyrt, ®5fe''<XVX:5'**>'N'X«2:#Sii:3&«f# 
I), 7t/it. -e<7)iljfrtc®5t''N'x-7X^'*<>'N*x«S-j^o 

[0 196] m^'^X'7X'Sf<7yh'7yf-^i^Byifi^'T 
tJt^, f*Jih$iX3t>'<XVX^':i^'J^'xxhS:aiLt:i^ 
ix(fs eBtL-C>'N'X«l*i-^x<i>ns. 

[0197] {m^f<-x'7x-!f<r>m^mt ) m^^^x^ 

x9<r>m^mx.^'iy^o\,z\i.^ ^>-'X^34 O l b?r» 
t¥kttHiX\\ ffi5fe''^'XVX^'S:j!!^R'rS^i^X^'*^ 

»#i^;t^>*xl)i:. ^c7)B#fc^tt»cr)h9y-f:?'>-3>' 
cO*IT2:#oT. @5fe^^'XVX^Ai^a'5§i.^>i^^. T 

U ^'xx h $rajL'Ci^«:>'N*xvx^'«. ^<o^|Bi^tcU 
^xxh?:aiL.fct<^)i:Lf. ?>^>/::y>-CT-b'M^- 
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[0198] m^J^^X'^Xi^'coW'OWtizii-H^WEMt: 
[0 1 9 9] @5fe>'^'^'7X^fl]0#x.Sr. v-XT-i^:/— 

[02001 S5t^^'>?.'7X^'^Oi^lW^3J')#x{i. 

[020 11 (JlflfJQ®) a3 5(i. DoEng i ne 
4 0 0rtl:ri3ltl.GA;^4 0 4$-«t''l>i:-f"^. Gv^J^i 

[02021 :SjgtO-'N'XV;;?.^'*^'Jll<?:tCMS5:tf 3 >I i: 
A^^tJ^^r*^. U 3 5 0 \lsr>^~9\,zn 

LT, yN-xvx^ ltcj;03!aSA^^f-?7tf^. A;^-?;^ 
^'2lcJ;03iJSB2rffVK -e<7)3!!!;af*<7)'r— :S'£>'"^'X"7 

[0203] ::«0«fflS:tf -5 y 7 h'^xT, -r=5r*>'fec 
PU4OllcJ:0II^T$ni.7'aj/^-i^t:J:0. I OA 
y?.4 0 S^tfrLT, A;<>r— t'^'4 0 6rt<?5^'i^>^^-r 
-y;^34 0 1 ate. >'^'X'7X^'*«^^':^S:«ffl-r5Jll^ 

nx-rj^9 : » T » 

1 . X ■» ^ 1 : ««»i»'«»»t? s «lll«llet<T 

* . /t X V A * 2 : (klBitletd? : «Il»ifB»»l? 

» . /t X ▼ X ^ 4 : iltlatltidv : ■ItlilBol? 

[02041 y^h'^x TJi^ixmiO^N';^'?^ tcIM 
ASr-fe>y h-fi". -etiti , ^iX'f'ilOVXrJ'iiG 
y>Cxr— t':J'4 0 4 CSt L"C U ^x;^ h (g(iiiastername) 



Req DSr^fi-r?.. GA:;?.r-t':?4 0 4(i^i-'X:5'7- 
-:^;W3 4 0 1 s.\izm.^^ixtcMB\z^->X}^:^-^y^^ 
1 ^c>'^'x«S:•^xS(gMlGnt_L), ^'n';^"?:^:? Iti^^ U 

3 50 l*^'bS)'i>#ffi<^r-^'S:U-b't. JtO-aAJrtf 
-9t:> y^XVXrJ' lrtgecO>'^'■■/7r^Cx— ^5r^-< 

7 r tO'*<i*^'C'#7tC: k SrgMlBufReadyfi-f-lC i 0 T— 

t':? 4 0 6 UT il^-r-i) ♦ 
[02051 r-b' 40 eti-eix^Stt. ^i^'X:?^ 
-r;P3 4 0 1 atcS^^ISnJt. .'N'XVX^'3&<VN*;^.«S: 

^-^X-^X^ l*»^*Vv^X'7X:J' 2tc-^;tl). >'^X-7X 
:$'2{i;''^X-rX^'l<7)'''?«y7r<0x— — Ht. itO; 

i:^lBufEmpty3&ST-9--hSix, T-b'^'4 0 6{i:Ax 
-7X:5'2t:^N'XSitr-¥x.TV^7tc73SrlX0^*^S« a'XV 

2BufReadym#t- i Oil^irrS . 
[0206] r-b':J' 4 0 6{i-eixSrStt. P-i^'XrJ' 3 

4 0 1 aiOrt^tCt/::*^'-:>T. ^Jg{i>'N'XVX:J'4(C^N' 

X«l^-?-;t6. y^XVX^'4{i^^XVX^'2W^y7r 
^»^^_-5f^(;_|<-f AX'7X^'2<DA-/7r**S 
(C^ •& i: . gMZBufEmptytC J; o T T— b' 4 0 6 ii^ 
r-b'^4 0 6(i*ix2:Stt. ^>''X^340 1a 

<OI*l^tc$g->-Clfl^>'"^x^x^'ltc>'^xfS$:-^;t, 

[02071 ^tl^tLCOXX'?XiS't,Z'iz y b SiXJtDMA 

3&«T-^-c*i7-rs k , ■ett-eii.<o>'^x-7x^'(irn-fe-y 

[0208] ULhiiBfl t;tl&#{i^^<X^- H-Ccoift 
#t'J>0. )iH<5:3!!!St:Mi5S>N'X'7X:5'iJi?FiOAxvX 

X't>. )t<):SiHt-M^<^^rW^xvx^'*<>'N*x$-<SBffli- 

V^l,. <l^l.^><0^:-H<?5«JO#;fC{ir-b';J'4 0 6rt 

a5«?5l'>''x^'fc:ro^^9 5 i^^^-r S C i: t=J: -'■CtT^ 
3. fll5yi<X^-H-e{4. )iiiXMa5:fi=^'3>'^'X'7X^' 
{4®3feWK:>'N'x5:fi|ffl-C§l.*^ )iI»:5aStcRli?fe=3rV^ 
yN'XVX:?-CfctttfAx&fi6ffl-r§^:i:3&>mSnS. « 
^J^$§a^^f^3>'^'X'7•X^'i:ra*>^>55:VV■<X'rx^'<OS 

ior-b'hp— xayti. mr^LTt^r-b'hU'-v' 

^X:?-C. >'N*XltS-^x.<c.m.*<^5&«SIJ£Six-ft-i* 
<?3)ll#*^'[ll o "C # "C V ■>!5r vv -xx VX tc{4>' ^'X^i{4■^x. 

[02091 ( T^'-feX)lI^^*tl#-tSJti6<0«fii) (I 
■^topSpc*ir-9--b§^i:'iJ^{4. G^N'X-^XrJ^COtA 
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i; -?T'a5 ■!> X=if r y y ^ r? >■ h o— ^ 4 0 8 {iT— 

[02 10] KS'-i 5y^^-YTi/7A>ll3 6~ll3 
ittBB-r-S.. 03 6 {4. JSggtT''^'X^fi|ffl-r*|llla3{»^ 

/N'X'T'X^' 1— 4co-r^-n:ov->T 1 

o0ijT'<bi>. >'<xvx^'itci«.2isiao (^''fsy^^ 
c 0 2 1 1 ] 133 7\i. m^i,Xf^xim^^i>mw 

1 f.ZWiM^iXX\.^h^<r><^T-\^ V V—i^ a y 

"t-vcomxhh. -'N'xvx^'i*«aiL-cv^5 2iiiB<o 
s>-7'4*>^>aj$ffrv^s) M'xg*{4i0Bio 

mifi-ttit.xmtz^ixx\^h > 

[ 0 2 1 2 ] 1113 8«i. ji«!L-C>'N'XSr^£ffl-t5lllSc** 

-eiim 1 -r-p-cS) 0 . >'N'x-7x^' 1 *^^vN'x-7x^' 
mz)^7.^mwfWh<^fy.htz>^^z^ vn'x-^x^ i c7)2 

ilTfcO. >''<JXVX:J'4<0>'<X!g^ti:, y-sXVX:? 1<0 

2iiiac7)Axofieffl^twf»«^'c.n.-r».^i>, -^n'x-? 

CO-f-^TCOVN'X-TX^', S3 8-CJ4>''<:X'7X^'iatX^'^ 
X-7X 4 cTjy -(XjsgflB^i^^T t I'if^-Clg*^ ^>tlT V ^ I, . 
[ 0 2 1 3 ] B3 9*4. VN'XVXrJ' 1 *»^>cO>'N'Xg*K 
i 0 . J^X-?X^ 4 <0-'N'Xf|*3{i(<ff "T^ixT V^Sfc 

<7).'N'Xffiffl*^W-r5 t . >'N'XVX^' 2 CO>'-<XS^fcS 
^fe LT > •'fx VX 4 '5X^^*^246 ^>ii€. . 

[0214] 2 . 8 . I O/N'xr— b'^ 
ia4 0{4. lO^'^XT—'€-^A01<7yyu-y^Xhh, 

[0 2 15] IO>''«xr— b'^'4 0 7{4. DoEngi 
n e nU<r> I OmMf'^XXhii I 0/\'X4 0 5<0^N*Xfie 

'x^-7x^\iz.n\^x^-x.. nn\iZ2-o\xt<7>-7x^if/^ 
xT^'^x^^o'm^m±-t^. 

[0216] r-b'M^-i^ H y:^^. 3SPb'OT7 
f--<lC3-7X^', 4'Sfc7-7X^', ftffi^'<.;Hc3vx 



[02 17] ^Tt, G^N'XVX^i: I 0>'^'XVX:^'*^ 

>/rfi#tca-:?#, i^^ovx^'tcMt. f^'X^w^ 

[02 18] (r-b'h^-^/g ) lOVN' 

xr-b':?{43-P<^T-b'M^— X3 i^v— ^:^-9-4 0 
0 2, 4 0 03, AOOAIi^hm^^iXh. ^tl^K. 

-^-y^J^IC, 3, 7, 32iscO>'-«X-7X^'fflT-b'M^- 

3 yi^-yy-^ifii^m^ti^, I oyN'x±<50-t-^T<?) 

yN'X-?X:?lC:^«>or«gttc7)3b-i.:2---y h*>^t7)U;?XX 
)>fi#i:-eiX^>-^0^5>'hfi-^&, U^'OLXh-feU^ 

y^:2.~yhliZ^mth, CO^iH{4, BBus-YV:J' 
7i— X4 0 0 Srtcoy^ h'>xT:7'n:/5^7";l/^P- 
i^X^'4005atcJ:0. ^^C0«[;?i-^ioii-<50^*^3&» 

[02 19] tit Hi. «:*:7oc7)vx^'<0l»:J'xxh 

$-4'flbfer-b'bu-i^3>'i^-^^>i?-4 0 0 sizmm 

-r^^LtizXO. 7'P<^VX:J'^-C-^T^r-b'hP- 
B yifim^^ti^ > >'N'xvX:?<7)d*>«0V><o 
iS«5fc7'-b'hW'-i^3>'v— :>^>'1>-4 0 0 2fc 
SflOf+ftSClk-C. itl.^>OVX:J't4fl6<0-7X:J'J:"), 
<t OSv^^i^TVN'XcTj^sgfflffiSrTOf-r&Cli:*^^*^. 
$^fc:, VKo*>£0'J:;'XXhS:<gffi5fei^— ir:x-9-4 0 
04KSfiK-rSii:-C. C:*t^><7)>'N'X«0^£ffl*^ffi<«l 

Mt. mm^=^-'>-y^4oo2izmK)'^xi^tiiz-7x 
:?{4. as«^L•c/^'xs:figffl■rs*3&*■c#, mmLxmm 

\&^hmWt:T\ni/-'y-7y)V^j:Vi^X9 AO 0 5 at;:* 

C:iX{4. VN-xc7)tS*'^$:l^-e 

^>4!!#^<^vx^'^=J:o#^<m®^^*x*fiMS■li• 

[0220] (^^^N'xr-b-M^-v-3i^:fif5(:) "fS 

3ti^-yyi^4OO3$r0ytCi:O. ^^T— b'hW-i^ 

tt/v:-r'<.T N'X vx ^ {4[il tffi^iie t S) 0 , ^ N'X« 
S:-¥-;c.<?>ix«>«^t4^¥'C&4. /s'xj&i^ •;-<0^{4. 
— U ^'xx h «raj t;t>'N'x-7X^'3&«>'N'x«lS-# 
hZtifiX^h (7r--xhX?A7r— xh-f-y) . 
^7t. 1t^WN'x-7X^'*^Is|^tci;:?xxh5-aitJt^ 

-&{4 . s> 4> ty>;yi4b <i>fijt J®;?*: u/cj&^o -c^i»:>'^*x 

«**-^^^>/xS (PlB#Ui:'xxh^firB#5'^yHab' 

y) . fiFIJi.{f. Ml*^^M7t-Cc^-r'^T<?5^N'XVX^' 
**|S|t^'n /^'T'U^'XXhSraiL7ti^{4. M1-*M 
2-»M 3-»M4-*M 5-»M6-*M 7 i: V^-sTtJUU^^'C^'^X 



{±, M 1-»M2-»'M3^M4-*M5-^M6^M7-*M 1 

<. — SPcOyN'X-eXrJ'j&^'K^^xxhSraiLTViS:*-^ 
M7*>^Ml"^7»^7>'H7-yr-r'l.i:L-Cs *fiC 

[022 1] (ffi5tT-t'M^->'3>') IO/N'X^>' 
/cT-f M^-j/3>'{i. SgCWs-x'Ji^xxhSrSltl? 

[ 0 2 2 2 ] i: tit. tAi: ocT^-rXrJ' SraM^tlcfiJ 0 

VN'X-7X^*«fa<50>'N'X-7X:J' J: 0 fciSv^g^bfi^i^ofll 

^yN'x-^XrJ-tc^O: 0 . fl!jc7)/s;x^x^'tcjt^ffi3te^tc;>''? 

[0 2 2 3] a^c7)>'N'X^X:5'*>'U^xxhS:aitTt3 

0. *;tffi5fc'<xvx^'36«jS^LrU^'xxh$-^TO« 
S5fe>'^'xvX:5' i;fi6c7)y>'xvX^(i^fc>'N'X«l$- 
^t^, M3*^'^-7X^'fM 1 , M2, M3. M4**U 
:?XX h ^{fS Li^ttfC*^M 3-»M 1 3^M 2 -»M 
3-*M4-*M3-*Ml COJIR-C^' ^'Xfieffl«l Sr-^-i. S . 
[02 24] i/i, SftJtVN'X-^X^'ti. r-b'rJ'rtO 
r o 7 vy/l,-^ k i^'x 35) ^> t*^^ § ESfc 

fi\rM vti^ ^xm^n^nb *«t§ s . ^ 1 7t ax 

[0225] ffi5fe^<X-eX:5'J.:JlJ'[-cO^N'X-7X^*>^>ftili7) 

.'N'xvx^J'tc^N'xfilA'^-S.i:, -?-o>'N'X'7X:J'{i, ffit 

»; ;?XX b ^ai LTV^S-^-^TW^XVX^'tC/N'Xft^ 

i:-PO>'N*X-7X:J'*T^L"t'J;?xxh^^Td*&^, fa 
{cU^'xxbS^tforv^S>''^x-7X:5'*«v^:arWfi«, 3* 
^tT>'N'X«^#l>C: i:7!)i-C# ffiW/N'xvX:?'** 
l>i7xxhSrtT-:''Cv^ix{f. -e^7)>'^'xvx^{i3^/^*^l:. 

■S. — ^>'>'xffi*<fa<7)>'N'xvx^'fc^^i:. ftelc;U^'x 

X h ^ tB t T V ■> S -r-^T C0^^'X■7X rJ' icy N'XSl^-5- 1 J'i 

[ 0 2 2 6 ] ^Sil5fer— b'ht—i^ 3 >'i^-^r:^1>-4 0 

0 4 l>zl±m:3^<7) U ^xx h SrfilO ST ^»*-'tfl5l5 
<Sffi5ti^-i^>'-9-4 0 0 4lc8!l')aT^>itJtvx^' 

^•Cc7)VX:5'(^y i?xxh*^^<:5r^>'3rv>i:. J^xcom 

m'omx li-H^^^^n-^ x^htL^ifixii^ h ^ 
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[0227] {m^f<~x'7X'$'<r>m^mt ) m^^<x-7 

x^'<o«]0#£S:^t^■5t^^i. T-t'^J'i^i^^vX^S: 
»l=«im(fj;v^. ®5t^N'xvx^'^aiiR-r.S^i^'x^ 

VcOllTSrito-C. @5feyN'XVX:5'*JWO#i.^>iXi.. 
r-b'rJ'tOXx- hJir-f K;P««fct> if 0 , ^(om^ 
TU i7xx h t->7t>'N'xvX;J'{i. -e^O^lslB^tc: 

[0228lflJO#;l l=«-h«-aSSrti« o i&mt^h h , 
^ § -fr -i) ^ >' N'x -7 X ^' (7)DMA*i^T L =5: V ^ d *> . 
M^-5fv:>'^'xvx^'^^;gKfe'^'xvx^'2:^30»;tX 

^i:. ft*!;<0fiBfe>'^XVX^'<0DMA<?D«5fe]K*qF*«o-C 

Li a , t tt«tJ(7)ffi5feyN'x^x^«7)^jg$T{fJt 

5feAx vx rJ'coW 0 SrtT^r -3 igfg3&5* ^ . 
[ 0 2 2 9 ] ffi^fe>'^'X VXrJ'^OS;?.^:, i^X-rAT"- 
hB#co^-C^<. ^-XxASEiii4'ti6Wl::^T^djgJScO 
^Sy^h-^xT-Cti. ®5t^N'xvX:J'«O^0»3#i.{4. 
v^oJt^I 0>'N'x±tcfr7t^DMAi;^'xxh*<^L=5r 
v>J:d, ■r<-C«0>'<x-7X:5'StXDMA3yha-7lc:M 
-thWiM-^^itL. ^<r>m. IO>-<xr-b'^4 0 7j*J 
cOP'i^'XrJ'fcjaflJsSrffit'Hr.y hU, $<5>tC. I 0>'N'xr 
— b'rJ'l^lcOXx— :5'Xl^i^X:J'2:^x y:^'t. -'<XVX 
:S'iOffi5fe«*^«J0#;b-57tco2r«ilgL^^±T'frit=S: I O 
y-sxi-^cor ^'■feXJttfl)MA<?)je»S:^T Tib S . 
[0230] ffi^>'^*X-7X^'C7)t^If|t|^)J0#;c{4. ^t^W 
-x-^ >-^i^XxAc7)||B#rafi^EE. ^'X^'cOffi^feJiRiiiO 

[023 1 ] (Ti^-feXJii^SiJfflia^m) I 0>'N'xr-b' 

mmmnt. wm^.- -y h 4 o o 1 1 . i o.'N'xr-b' 

^407, G-'N'xr- 1':? 4 0 6 n^zmi^^^tlfz^^X 

mmmfm\wm\,zX'>x^^ixi>, io/n-xt- 
\^9A0 7 n<,zm.^Tkt.ixni^^xwmim^mmii 
(4. GJ'!.xr-\^i'(r)^tLbwmizm^h . 0. 

stopPci ft^*^'A:^) S Ktzm^M . Pci y ^*X VX ^' 
yN-Xi;^xxh*i^tT^iX. T— b'hP-i^gycOlg 
C:<Ovx^'tc>'N'xcoi£ffl*iS:-^i.|.c:i:*>*Brtg^4^ 

tut^tt, E'^t=bPciReq_L$-7X:J'-rSC:fctCC:^t 
[02321 LAN^yhn— 74 1 4*»ioW^Xl> r^'X 

xhj3J:t;f, xh>yrfi^«^J^t>*-?^<ig«llcl6# 

-fl), 04 ltC|SlX8i-«/h4 0 0 1cOro<y:71|$'^ 

•f, nm:^—yV\Hiz\,imwmm>r?x-s'^~t^x(ri^ 
ih.^i7^\izmvx . '€-ix-eix3y><.rjLx.y h4 1 0 1 

~4 1 0 3*>*^iESfL^s DoEng i neT'ti. Gbu 
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s±c7)DMA-7X^'{±X^-^':h/rU VrJ'n :x ho— 5 4 0 
8<DA.^^-t^, 10^<X±.iZii^ DMAPCIi— >y h. LA 

ytC{itt^T^-feXL^v^c7)T\ PiaS^x- >/ h 4 0 0 1 
tcti I D i: teiHifer h' $• tiS* L^V n 

[0233] 114 2 tz|B]^:2. - -y h J^co — :)ay^TJ. 
— 'vh (Comparation Unit DSri^TCS^t". f&COziy 
^T:3.=. «y h t> PI«£0«^S-^rr S . 

[0 2 34] PCMy^'-:7x-;?.4 1 etcWJR-^SDMA 

0 8*>^>. |Sl^r:. y b4 0 01tC^tL. DMA^-^ h** 

DMAy o •/ H^CO 'J XX h iE^tm^ $ it •2. . 
[ 0 2 3 5 ] #3 y^r^:::: .y h{±. ^g-DMA^O y-^i^ 

:^:S'izmi^tifzmm^imv. f^mzm^^oii^y 

'fb^J^;c^i/Up{c:-r-5>. Ciixtis stop(lD)i: v^dm^ 

[0236] #>'N'xr-b'^'{istop(ID)m-^CJ; OSSD 
^ti.fz-?X:fizntXii. r— b'M^->'3WcJ:-&>'N' 

[0237] B$^*^SfliL. mzTl^'bXW^irn-ytz 
^N'X-e X ^J- i 0 ^: 'J T H I^X-^CODMA ^ -f h 

xxh$:K0Tff-2>. |il^i::^>y 2#St:iDMA7 

h<7)g*^jijL.fc> Qmyu'yi:f<7)mmt^^<xcr)j-^ 

xr-b'^j'tcStL, C:(55DMA:?'a-y^-^0, AXfiM«l 
[0238] Ml3<^Xmy-1 htf^^TL. M1j<O^J ^'x 

[0 2 3 9] 2. 9. X=Jf-V'-^/yU:^^'3>'ho-9 
I14 3{±. Xdf-\'-^-/rUy:J'3>'hn—54 0 8<0:/ 

[0 24 0] StCfeV^T. X^-V'^/rt>>':J'3>'ho 
-74 0 8{±, VideoimcJ:-5t:x=^-v-?-t3J:l^rUy 
:}'tmm^ti. i^^J<xGJ<:xi5j:z/i o^<xi,z-(y^ 
-7x-x-r'&7"o>y^-C'$>^. :;'i:SiJLTtlT<08-:><7) 

:?"Oy^'*»^,fl|Bg$fLS, 

1. Xdr■v-^$lJfflIJ-— -y h4 3 0 3-"b'x:tI/F$::J>L 
TX^^-^<0»rf^$iJffllS:fi=p . 



2 . r'J V^'$W:2-- V h4 3 0 4 --b'x5ri/F2:^t 

3 . X^^-^^Bfil3!ftS|JL- .y h 4 3 0 5 •••X^-v-^*' 

hxti^tihmm'f-:$'i>znLxmwi^t:ffd. 

4 . y ^^Bfili!ftaJ^--y h 4 3 0 8-rU yrS'tC 

5. XJf-\'-^/b'x:^|R|^J-ri.y h4 3 0 6••■Xdf-v:^ 
*-^>A:'3■ri.a^fef•'-:^'^C^tL■C. A:^3<Ol«l«8r5'^ Sy 

6. y'^)y^/'t:^:^mm=i---/ h4307-rvy^ 

l,ziii-tiir:hmmy'~^lzMLX. ffiz'j^^ 5 ^i^*^ 
•ri.. rU>'^i:XdfA'-^-*«|iI^tg'3r«;?i-&*>-li:cOJ© 
X=^f^:^/b-x3f|3]ia$lJ^^pJL-.y h4 3 0 6i:i:t. 
{crJf-ilif^c7)b'x:t:5'-f Sy^/Sr^-tS. 
7 . x-^'fij^SiJfflla.-'y h 4 3 0 2-x-^'feil60» 
f^ftiJfllSrfT ^ . DMAKfTCJivx -tj i t;fx l^- T'o 

8. GJ^X/IO^^X yrJ'— 7x— XJL— .y h4 3 0 

i-G^N'xiJitf I OAxtx^f-v-^. r'jy^'nyh 

— ^'KillSlJiaiJt-::^-/ h 4 3 0 2 i: L>'^'X^;: i -sTS^^S 

[0241] <XdrA'-^/b-x^|Hl»Jfflli::i-y h4 3 
0 6>04 4tCX^^-^/b'T^ri«lM*!lP-3.— >y h4 3 
Oecoyn-y^'iaSr^-t". 

[0242] (X^-v?-/b'T:t|al^$fJffllJi---/ b^7)«t 
S) X^-ri-Xt''f:^mmmm:^=-yh43 0 6{i. X 

^f^'-^*>'?>A:»3$i^SB«7^~^'<0S^t|al«B^i■^ (sv 

SYNC) . 7KT|nl^ft-^ (SHSYNC) , M&i'f— 

^nm-!^y^ v^ (svcLK) {z^^^ m^'f—^<^Wi 

SEiMA y^rTfeSFIFO^StaA^^f 
fi^ (SCFWR) Jr^-rS. 
[02431 B«-r-:7<0±^fc:&|6jcOil3i, JR 
Oii;^i^t^'-fe;MR. iiJ^EtrifilOilSE. IXOii^v-fV 

5 y^-ec7)4Jt«fi^ ( SALLE ND) ^^^-T-S, 7 
>f y ;«r 4 4 0 HiiiJ^ic:^|6lOS@ K 0 iii^ 5 

(SEFHSYNC) Sr^-r-S. tf:5'-b;l';<r'^>' 

4 4 0 2 \ti^^)3m<mmL ^^2,^^^^ ^ IX 0 1^;^ 

m(ithfzib<r>m%^^i^^ ^ ^y-:^m'^ (scfwr) 

|ii®x-^A^J&*^T-r-i.i:. *^Tfi-t ( S ALLPE 

N D ) i&m-h . 

[0244] y;i&'>>'^'44 0 1 , tr^'-tyPX^'^y 

:i'44 0 2, ^-y;^'>>-:?4 4 0 3c7)#i§Sfliti3y 
ha-;H^i^X^'4 3 1 OI,zi.-oXW^^t^ti^, 
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I FWDATA(31:0] 

I FRDATA(31:0) 

SLCSET 

SLCRD 

SPCSET 

SPCRD 

SPAGESET 

SPAGERD 



<r»J y^'/h'-f 3j-|nl»Jffll^r:.«y h4 3 O 7>04 5 
{is 7'U>-^/b'T^l5]miJffll:2.-<y h4 3 0 7coyn 

10 2 4 5] ( r U :^:?/b'x^|HlM*iJ»-3-- -y h 
rU y^'/b'x^riSIW^Jffll:!-— >/ h 4 3 0 7«, r 

V y:^t^(>x:h^iihmmT-^comm.mmm^ ( pv 
SYNC) . Tii^mmm^ (phsyno . mmf~ 

ifmm^^r^-/^^ (PVCLK) izX*). BMx-^'«BX 

• h7^— rJ' : I FWD 

• U — H-f— : I FRD 

• =7-(y^'^y^^)~Ym^ 

■ \i^-^)V:^^y-^'^^ hft# 

• \i9-^)V:^'^y-^^) — Y^^^ 

■^--Jii^y9=7A hffi-^ 

<X#-^'-^F I FOnv-ho— 743 1 1>I146{4. 
y.^^-i'F I FOn>'ho— 9<5:):/a>y :^'I1T'^)-I). ^ 
^-V-^F I FOnvho— 943 1 2 (04 3#M) 
{i, ;^^^-^*>^>A*§ftJ^^H«7'-:J'S:G>'N'xt L< 

I FOh. ^eOF I FO$r3>-hn— ;W-r-SEIS&S:^ 
tr. ^*1024'N'-f X— :5'<i24b'>y h (R. G, B# 
8b'-yh) <7)2i^j^OF I FO4602, 4 6 0 3 

c:^t<»«OF I FOti. G^ W i o>''«;^«ot— 

fi=3^y;W-/'N'-y7ri: tTi&f^l., F I FO<7)7=^-^ 
XiUMii. X^--ci-F I FO-feki7^'4 6 0 l*iF I F 
0<?D7;l^77^ ( FF) i:X>'rT--<— 75^^ (EF) 

[0 248] <7'!;y^'F I FOnvho— 94 3 1 2 
>04 7(i. rUix^'F I FOni^ha— 94 3 1 2 

(04 3) <Orn y^'0TS>S. rU^^^'F I F03y 
hn-943 12(i. 7*U >'^'^.ti5:'3f •I.Mil7'-:?5r 
G/N';^ t L < « I OyN'x S::n- LTteii-r -S Jt46<0>'N' -y 7 
ri:LT<:OF I FOfcs -eoF I FOSTn^bo-yl^f 

(R, G. B#8b'-y h) OF I FOSr2^ISi®/.S. 



y^m^ ( PRFRD ) sr^^-ri.. 

[0246] amx-rJ'cOi^^riacoa®, BZ 

'5a^tf;5'-t;i^. gJfetetrrpKOgffi. TR*)'^A.y^y 

^--f ^y^^'T'-^^ffi-f- (PLEND) i^m-^, y 
4 y^^y^A 5 0 1 {isiJ^lE:fr[foc03l®i: tiJ*9-f > 

^$r«aLT. amai:»3^9-f >cOStt|il^ft-f- (P 
EFHSYNC) Sr^fe^-r-S, b-^'-fe;U;<?'>y:J'4 5 0 

2{i±^^riPiioa«ai:»3aMi: m:>3B«^S:'^-r 
S« tb:tiBffir-^$:F I FO*><i>S!;^ai-rytA6cofi!;^ 

(PRFRD) Sr^-r.^. ^-'J 

*I7«-^ (PALLPEND) SriJt-t?.. 
[0247] yAyt]^y^A30\,\:^^)V^^y 
^'4 5 0 2 ,^-l^ii-^y^ 4 5 0 3<55#iSS<ilirjy 

hD— ;Hx-i;X:?4 3 1 0(c;J:oTg!;^«# $ixS. 

ATA(31:0J 
ATA [31:0) 

: PLC SET 
: PLCRD 
: PPCSET 
: PPCRD 
: PPAGESET 
: PPAGERD 

-t LTl!lfm>, F I FOc7)T-^Atli:^{4. T'jy 
^F I FO-blx'^^'4 7 0 l*iF I FO<r)yfVy'y^ 

(FF) h:z.y~r^^—y=7if('B.F)\,zi.^vmt 
[0 24 9] Xdf-r:>-ry>':5'rJ>'hu-94 0 8{4. 

^ -v 4> OA^JT - rJ' i: 7* y V t'- F 

lFOfc:j:0ISB«$-ti--5T-^'/>*:^t«ii.S. -?-^t^»<0 

•r — i^' « X 4f -V i: r y :^ CO T - A iiJ:^ «0 RI^ 

[0250] <x~^'teM©J»i--y h4 3 0 2>H4 
8{4. T-^'«jM$fJ«:3-r:.y h4 3 0 2 O^D -y ll-C 
T-rJ-tejMftlJffll^- y h4 3 0 2{i. L^'n'A's.cO 

n— 94801. VX^'DMAnVhn— 94 80 2. K 
iMT-b'^' 4 8 0 3^Sr#tf , 
[025 1] T-^'teillSfJffllJ-::: -y hW. vx^t LX 

2 . ry >:J'^<0li«x-^'DMA<Bl||t3it/f-x-< >'7" 
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1 . rtSPl^v-'XrJ'O^-^ h • 'J — K 

2. >?.^-\"^*»<3<0B®7'-^'teiM 

3. rU>-:J"^<OBmr-^tejM 

-54 80 K^^rn y^HTfe-S. ^x'f^nyhn- 
i: LT DMAS- fir o ^OUSiH^feT H PXlg^rn -/ 9 X'h 

7^-^te3^$lJfflli- y h4 3 0 2*>^>Gy W I Oy^'X 
-f >'^'-7i-X^::. y h 4 3 0 1 lcai:']-ri.fl-^S-OU 
Gv W I O^'-xX^ y^'— X:x:z.y h4 3 0 1 

• IFCLK (IN)— L^N'-5;<0«2|s:7n«y^ 

• IFRDATA[63:0) (OUT) - 'f—^W^Vm=>-—''f htf* 
/^G/'WI 0>'^'X-^y^'— 7x-x:2-— •/b{cai:'3§ 
tl.|.64b'>y h<^f-^''''«^rfc"&. ■r-:i'«Bi^«iJ«li- 

•y hifi'7Xi!^bxu-y<oifibi^comi^(,zt3\,'^Xi>mR 

■ IFWDATA[63:0) (IN) ••• GJ^X/lO^iX-^ y^—y 



■ IFMDTREQ (OUT) ••• y'-^mmf&m^^^-y hti^'7X 

"High" •C'-r-tJ'cOiKjMS^fcTHUX 

VN'XIFMADD: 12) 

• IFMAD(31:2) (OUT) — -r— ^'tej^^lj^i^-y 

x^j'iftf^B^. @wrHP-x$^srrrKw;^>'N':^. ifmdtr 

EQft-f-«STi?-r^:7'«® "High" T'W^^TH^XSrai 

• IFMRW (OUT) - t'— ^S£jll*JfflbLz:i.y 

^—i'COXW^fi^Tn-tm^. "High" £7)i:#7^- 
^ tei^SiJffll^J^- -y h (i I FWDATA C63 : 0) ^ 5: A^J 

-r-&. "Low" Oi: #7'-^'IEiM«lJffl«J-- y htilFRDATA 

• IFMDTACK (IN) - 7-'-:5'!K5li$lJffll:3.- -y b*J-7X:J' 
iS-f^^, IFMDTREQtCi>f-ri>JES^«-f'. G>''?;^/ 1 O-* 

y^J'— 7x— :^i::^ y h*^^>ai:^$ix^. "High" <0 
t # IFRDATA[63:0) 4it{iIFWDATA[63:0]*^^r^ax— ^' 

• PRI0R(3:0) (Oirr) ••• 7*-^'eillSlJfflLx--y h**"? 

[02531 
[^8] 



PRIOR3 


PRI0R2 


PRIORI 


PRIORO 




1 


1 


1 


1 




1 


1 


1 


0 


t 


■ 

• 

• 
• 




0 


0 


0 


1 


\ 


0 


0 


0 


0 





[0 2 54] • MTSIZE(2:0) (OUT) ■•• f—^^W^m 
<7)mfi[•^^^ XcOfeiM*. IFMDTREQJi: "Hirfi" COT^'-r-f 



[02551 
[^91 



MSIZE2 


MSIZEl 


MSIZEO 




1 


1 


1 


64bit X 64 


1 


1 


0 


64bit X 48 


1 


0 


1 


64bit X 32 


1 


0 


0 


64bit X 16 


0 


1 


1 


64bit X 4 


0 


1 


0 


64bit X 2 


0 


0 


1 


64bit 


0 


0 


0 


32bit 



1 0 2 5 6 1 • IFSDTREQ ( IN) ••• x-rJ'fejI^Jfl?^- 



■y h*ix^— yuf^^. G/W I OJ^X^ y^^yx. 
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]yX<r>^^i: Lify-r. "High" Tx-^J'teii^^i: 
■ 1FSAD(6:23 (IN) - T—^'^mmm^-"/ htt^:^U 

— ygft-f^^, @wrH^x^s^-rrK^x>''\;;^. ifsdtr 

EQfi-§-*«r^'x^:^*t<S "HIGH" T«56^:THPX^ai 

• IFSRW ( IN ) - t"- ^'KMS'JtW^- -y h 1/-:/ 
Sifm. x-r^^AaJl'jSr^-rfi-^. "High" <Ofctr 
-:5'K3l$lW:2-ri -y h{iIFRDATA(63:0){C;-r— ^'S'ai:^! 

•r^, "Low" <7)t^y'-i^Wim.mmj---/ hinFmu 

[63:0] *»^>x-:J' ?:A^J-tS . 

• IFSDTACK (OOT) - -r— ^ISiMS'ItWi— h**;^^ 

m:3.— 'yhf}>(>tiifl^tlh. "High" c7)i:§IFRDATA[6 
3:0) 1 3t{±IFWDATA(63:0)3&**S9-r— ^'TabS i: 

• STSIZE (IN) - f-^^^im^-y htl^XU-f 
Iftf^. GAX/IOAx>f>':J'— 7x— ;^:3--.yh*» 
^cOr-^J'ISSr^-r. "High" TIFRDATAteSrO] t/tJil 
FWDATA[63:0)*iWSI>fc^'i.. "Low" T'IFRDATA[31:0) t 

Jil FfclDATA [31:0) t^^, 
[0 2 5 7] <G>'N'X/ 1 C-CX 7x—Xjl::i 

— «/ h 4 3 0 1 iOya •/ :J'®"C*'I> . W I O^^vX 
gg^s'X (LAX) i:i'f-^-fX(G>'WI oyN'x)^!?:*^ 

ti. x^•v■^/r'J VrJ'nyho— ^4 0 8^it/-eiiK 

I.. 

[0 2 58] G^WI Oy?X>f 7x— X:2-— y 

hJi. :*:#<>'^x-feL'^'^'j.-.y loy-xx^ixhn 
—55 002, Gy^xayho— 95 0 0 3«OH-P<7)S5 

[0 2 5 9] v^X-feU'^'rJ'J-rL.yh 50 0 Iti. nt— 

x>i/>'*«DMA'7X^'<o^tc{i. Lv-;x<o>''^— X hteai 

§6fc:#>''\X(G>''vXi: I 0>''\X) cOS^ffi^S'S 

fciur. i&wfc:>'N'X(?5jss?^fi=v\ itjet" ■&=Jv^o— 
7 (G^^xayho— 55 0 0 3*^1 0/^*X^>'^a— 

5 5 0 0 2 ) fc. ^j'-iommm^mLx Ly<.ximm-r 

(GAxi: I OAX) *><i><^S^2riiff L, ABySfiLO 
i5\,v-<xi: L>N'x$:g^^-r'?), 

[0 2 6 0] G^^xnvba— 5500 3i: I Oj'n'X3 
>ha-5 5 0 0 2{i, L>'s*Xi:S*lS-r-6>'N*x (G>»^X 



[0261] ab°— x>'>''i^ii. G^n'x/ I Cn'XcoM 
:6-<:0>''^XfcStL.TDMAnrfig^rDMA'7X^'-CS>'9. G^W 

I O^N'X-f >-^'— 7x— Xir:.y h4 3 0 l{is DMAte 
ii^-T'S.^l^ffiffl-ri^'^x^^^^. ta!*<:Oi^XT- A-C 
{4s «jM5fe (rh'W-x) ^=:iO''^'xS:«)0#;i•CV^§ 

#yN'xc7)K5*j8]S^ffiffl^*#Mi:L^r»ttL{f, V 

[02 6 2] AX-feP':J'^'i— >y h5 0 0 Iti, L^^X 
<7)VN'-Xhteill^tg=5:|giM». (SISSJ^) . lEi* 

^cOTVUXt. $^>tC#>'N'X (G^N'XJ: I OAX) 

V-v, MJSfJ-f 5(G>''^X3y M3— 55 0 0 

3*W Ov^X^Vho— 5500 2) i,Z^ ^'J'-COm^Sm. 
SrMLT, L>N'X2:«^-ri.. 
[0 2 63] Gv^xn^'hP— 5 5 00 3i: I O^^vXri 
yho- 55002 14, l./<iXbMm'th^<X (G/N'X 

I I o>'^'x) 111*8:3.- -yh^, m^&^r¥uxtmm 

[0 2 64] (AX-b:l/^':J'J.^<y h) 05 IJi, ^N'X 
■fe^^':?J.r:.yh50 0 10:/a>y^H-CJ>l). ^(Om 

[ah*— xyi;'ycovx:J'— B^cotbf^] nb*— xyv'y 

AXVXrJ'v'- ^r>-tf 5 1 0 ITUm^tl?,, LAX-7 
X^J^i^- 5 1 0 1{4, 3b*— xyi^y*»/i>IFMDTR 
EQ (vx^'-T-^giRft-^) $-^tt-&^i:ic:J:0. 3 
tf— X Vi^>'0-7X:5' — |ft#<Og^?:^S . 
[02 6 5] 3tf— X>-i;'V{4, IFMDTREQr-9--hi:l^ 
B#tc:. IFMAD(31:2) ( VX^-fejIT KPXft"^) . MTS 
IZE(2:0) (VX^'-teill:^^) , IFMRW {'7X^-' 

iZiH-fj-t^, lKjMTHP-X*4TH^X;^?'>y:J'5 1 02 

fc:, te5i;g{4;^$;^'>>'^' 5 10 3{:, ^ti^tiy yf- 

[0 266] L/N'XTXrJ'v— ir>-9-5 1 0 1{4. ?hgP 

Oy-?X^<Sgffl-rS*>S-, r^'WX;^^'>y:?, 

rJ', 7*5^JrUX'f. #A'XC0b'y-4^1i*»(oS«{^ 

THl'X;*':7y^?cOTeb'-y h53!?s-r'^-C0T'{4^ 
V^^. «>SV'>«*$;«&'>:^;S'*«64b--y bX4*?«<0 
%^{4. G>'N'X-C<^fg5l|{4^Sg55:<7)T', I 0>'n'X^S 

^^x^mn^h, ^\^f<.x^<Dmm-^^)v^mrr\^-ft 

mj^X\ rY'VX:^'^y-^5l02b^^A'0y^5l 
0 3 5:5601 ^^^'^y:S>ti^OX'^j:kWl.t. ±ieo» 
f^^MiOig-r. /N'XOSS?<7)^$^^l otcs^-r. 
[0267] 
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imi 0] 



& 

S$ tfO:/^^ 64bit X 4 












No 










Yes 


& 








lis 


Ready 


Ready 




Ready 


Busy 




Busy 


Ready 




Busy 


Busy 


Gy<X 



[0268] n b*— i^'v^^^^^'hSP^N'X^coSKiXT 
ti. LyN'XVX^i^-lJryif 5 1 0 Hi. 7^— I F 

^FI FO5 10 4JC»^jitfo -r-^FI FO 

y^xny ha— ^ 5 0 0 2^^Gy^xn>'hD— 5 3 0 0 
3) A.VX^'-ISMS^fi-^ (LbMReq*>LgMReq) SrTI^ 

-tJ^F I F05 1 04c0x-^^SrteiJiL. teill*5TT. 
VX^-Killii»ft-^ (LbMAck*>L^k) ^T^—Y^ 

h(r)X\ L>'N'xvx^i^-^>''9-5 1 0 iJi. J'hSB^^N'x 
ti. LyN'XVX^i/-^V'9-5 1 0 Ki. T-^'F I F 

O*^:7yl/'X'^v^lS0. ^^^g^>'^'X3>'^a-^ ( io^^n'x 
rzyho— ^^^Gy^xrzyhn— 5) -^VX:?— feiUS 

^fl-^ (LbMReq*^LgMReq) SrTI^-hL. f'— ^^3^2- 
^*Ls I FOtcS#a;z*^. x-^F 

I FO*^fX>'Tf--^T'=5:V^PR0. 3tr— X>^i/?>'A^IFMD 
TACKfi-^^r-9--hL. teillx-rJ^^^^L. 
^F I FOct^t"— ^^S^iit^^ 

[0 2 7 0] ( I Oi^^xny ha— 9) |15 2{i. lO 
ys:>^nyha— 55 002ora»y:7[lT'^)^o 

[027 1] IO>'N'Xr7>'ha-55 0 0 2(i:. L>'^'X 
i: I O^N^XcO-f :/^^-:7x— xSB^T'&So 

[0 2 7 21 I OyN'XVX:5^>— ^r>-*^5 2 0 Iti. I 

oyN'xvx^^-B^coMf^^. I o>'N'xxi^-:r>--yy 

-9*5 2 0 2{±. I Oys:xxU— yco^lJlf^S:. ^ix-f 

[3b— x^^i/'ycT^-ex^^^—B^cT^iJjf^] yN'X-bl^^^'JL 
h 5 0 0 1 >^^^>^LbMReqft-^c7)T^;-- htcii: 0 > T 

B#}crif- h^itS Ax -b 1-^:5^ jLXvy h 5 0 0 1 3&^i?> 
(^DLbMRdNotWrfi-^tCct O;^i-S)o fei^^O-^f ^ Xti. LbMR 



eqft^i:|«lB#tcrif- h;^ix-S>yN'X-blx;^^JL-*y h 5 
OOl*^^>cOLbBstCnt(l:0]fi-tt3j:0;95*&* tJt. 
teillOr h UX{iLbMReqft-^i: iRl^^cr-^-- h §n^>^N' 
X^l/^^'JL- »y b 5 0 0 l}&^^>cOLbMAddr(31:2]ft-^ 

[0273] I OyN'XA^/^<7)K3M(LbMRc3NotWrfi-^^>'0 
e!;2^ji.J^fflx-^F I ¥ Ot^y )VX'^fl\i 

(bRFifoFull*>'rif-h) . :7;PT'=5r<35:-5^0Srf#^s 
I Oy^XVXrJ'v'— m^^tifz I OyN'Xc?:!^ 
3M^rai&L. ^tfviT^-^ti. ^\'X'blx'^^:$^^czvh5 0 

0 1 cOt-^'F I FOfc»i5iit^o 
[0274] I O/^X^cO^EiH ( LbMRdNotWrfi#7!^ 1 <7) 

{±. »g^ii;^ffl^-^F I FO*^'xy:r7^>f T'S>tL 

tt' (bWFifoEmpt*^'T1?-— h) . X>^rT- T''^< ^r-l><^0 
$^#i5>. I 0>'s:xvx^^i^-ir>if{i, ^i6^il3t I O 

>'N'XC7)teiMS^i6t. yN'X-blx^^^JLX>y h 500 ICO 

T-^^F I FOi)>^mz'r-i$^i I 0>'N'X_tCCillS<> 
[0275] (G>'N'Xr7:^ha— 5) ia5 3{i:. G>'N^X 

ha— 55 0 0 3co:/a'y ^aT^S)^. 
[02 761 GyN'Xnyha— 55 0 03{i. L^N^Xi: 

G>'N'X<7)>f y^^-T^x-XSK^i^T^S. 
[02 77] G>'^X^X^'x-^y^5 3 0 GA 

XVX^^-B^c^DK^f^Sr. GAXXI/— ys^— ^^1^5 3 

0 2{±. Gys:xxix-:/c7)^i7)»#2:, -eix-fix^Jiai'r 

[3e-Xyi/'yi7)^X^^-^t7)iftf^] 7\'X-bl/^^^X 

- h 5 0 0 1 a^i^COlbmeqm^cDT^- h tci: 0 . X 

mzT^— h SfLS^^N'X-bl/^^rJ' JLX^y h 5 0 0 1 

COLbMRdNotWrfi-^tCi KiJi^O^f-f Xti. LbMR 

eqfi-^i:i5l^tCT1f-h$iX-&>^N'X-blx^^^^JLr:*y h 5 

0 0 l*^A><7)LbBstCnt(l:0)fi-^tlJ:0^^*So ^/i. 
m&COT h l^XJiLbMReqft^i: iRl^tCT^f- h ^tl^^< 
X-bl^^ rJ^XJUi-y h 5 0 0 1 *^^>c7)LbMAddrl31:2)fi-^ 

[02781 G>N'X*>A><^)(£ill(LgMRdNotWrfl-^*-'OcO 
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[0279] G^^X-^(r>^m ( LgMRdNotWrfl-^** 1 <0 

B#) {i, »#a.;^fflf-'-::?'F I FO*^a:>'r7^'fCj>ix 

(bWFifoEmpw^'rif— . j^yy^r ^x-^K^^c^ 

<7)^^t:mikL. v<x-fe^^:?JL^-y h5 00 icOr- 
^'F I FO*»ic.#/tT-:5'S-G/'N'X±{C3M-&. 

[0 2 801 2. 1 0. m^J'ra-3-->y h 
H5 4 {±. m:^)l=S-x::i >y h 4 0 9c7)7"n >y :?'I1-CS> 

[0281] DoEngi n etiCPUSrrtlSL:^:*:^ 

f^imm^tlX Ltd miifihh, :Llx^m<t::Mz^ 
D o E n g i n e {i. -fvi y ^m<^Wl<r>^. -tKch 

[0282] J^^—'7:^—i^:>t > hti. -efL-eil<0:/a 

mii. ^^v-'7^—>'^yh]y^fi'tLx. m-^'sm:!. 

— '•/h (PMU) 4 0 9l,zMibt;,ilh. PMU409-C- 
9M:^^Mt^\'^XoliZ^ DoEng i nei7)#7"n-y 

[0283] <i&#>m:*J'^a:/a -y (^mmiiXc^ 

t4. p umm^i^x-? 5 4 0 1 tc»Rr$ns, 

V-Jx^ 5 4 0 1 {cift^$ix;tai;B§^$-t!:-C#7"a<y 

• P yiim^ru y ^(OmMMn^UUM^ 5 4 0 3 TUP 
ML. DoEng i ne^filsiOrHMyjmSrUT/^rJ'-^ 

• ^iii^tifdmm:fimii. m^ui^x^ 5 4 o i tcig 

^$tl/c?f»«:^«^U 5 -y hffl ( PMU S -y h ) i: Jt$!? 
S5 4 0 4 -CitiK^n. c:ii2rS;c:'t:Jl-&tc«m^ 
S 5 4 0 5 *»4.S«J I? a^^m^^^trf S , 

• CLCOU 5 -y hffi{42KPgig^-r-5C:fc*»'f^S, Ig 



crmmcOTtX. ifJt^r7'a-yj5'S:e|jrrs::i:3&>'-C# 

*-:>;t^{c{i:. NMI (Wi&'^Xi^tim^'^^^^m*) 
T^^) i^nLX^cr,fzMz>'X7-l.^if±^-^h. 

^fiKP->'X^' 5 4 0 1 ^zmM^tlh. 
[0 284] <#7'D•y:?<7)^^•r7— V^t— >''^yb># 
:ro v7<r>J^^—-?:^—i^:>i > VWSmt. ^ d -y :7»tC 

[0285] {mm^ 1 ) :L(^mx'it. nu^'J-^ 

<r>i^x:ty^aty/::fy'th:it.{zx^. j^v--7A--J 

ytyVt:fT^j:-oX\.-^t<^X. imM.-)}<n\y^Mi2^ 
LA^-oTV^^v*. Z.(r>\y^)Vix^—9xm^tLX 
%-)}f^:x.z:L .y h 4 0 9 (CjMS . H 5 5 (C^N'J^i-i^'x 

yhoy^vty^m^Tfft, 

■ y-^XX-i^'x h 5 5 0 1 {4. >y hmcOfH^XJ 
>'*>y^5 5 02. Th'l^xSrT'n-H-rSxrJ-^S 5 
03, :?'a y^'3>'hO— ;1^5 5 04, ^U y^^y— 
h 5 5 0 5 Sr#tf . 

• r3-:5^5 5 0 3i:^?C3-y;7n>-hn-;l.^5 5 04 
/Ufc Uf . )^X<r>T^ r-^^i'r^ -OMm, rtSSniZ-y 

[0286] <i?o>yi?3>'ba-/W> 

i5'a>y^'<7)3j->'/5}-7^e»-Ctf^do 

• >'-?XX— j^^xyhtCti, Sleep, Wake Up, Waitc7)3-:> 

■ Sleep{4>'N*;^x— i/x y h \zm 7" b'-r -f --**=5: 
<. :5'ay^'y-h^D-y^^flc±$-^TV^^4)t«TS) 
S, 

• Sleepc7)*t®f t)< 5503, :?'ny^'3 
yho-;UgP5 5 0 4{4»f^fCiS'5, >'n';^$-*-;5'U 

■ x3-r5 5 0 3*»'g4i-orh'l'X5:eiai-fSi:s ^' 
o-/^^^— h5 50 5$-^#, l*I^n>'''y^<7):?n-y^' 

fizmf-th. t.fz. vio4iaiSrS:^«ai--y h4 0 9 

m$t1fih1x\i. Wake UpXx-KtrMO, ISiM$-ff=3: 
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:^{±. SleepX-r— h'^^O, ^' a >y ^ 2:^jt$Ht 
S . ^ <r>im.^^mi^=i-~ h 4 0 9 lC)l*0:?iX-S . 
[0287] UJLhOj: d fC, 

«7)|fif^^)li{±. ll5 6Si;fH5 70j:a^t<7)-C'*>-:>T 
[0 2 88] ia5 6tcfcv^T{i. MC>'N';;?.<t O'f-^J'te 
Typ e [60:0] tCj:-5-C-e<50lBj|IS:^A"y v-j.:^ 

^rti, ^■V7;^A«0l7^>'ti2 5 6h'>yh = 4-''v 

[0 289] BSettJV^T, ^^rU^Vho— ^{ite 
M<Offli&t:-inTT y p e [3:0] Srf-x-y:?'L. mT 
Type *i^-r>'N'-X h;^** 1 /I/ A Thtlii. ^-V 
•yv-jLTj-yT'lilf^L. 6/8/16/2X16/3X1 
6/4X 1 6c7):®-&*i^A'-y>'A5f7-C'iM^-g). ^-v 
•yi^jL:t>'fc-I.V^{i;t7l^i!imi. 09at^lOi: 

[0 2 9 0] ifc. m5 8At/m5 9C0J:dl,Z^ "f^U 
i&T'mTType [6:4] 5rf-i y ^-T-S.^ J: 0 

df^•y>•*:t>'-C'i&f^S*^ ^^T-Wfrr^SA^S-WBr 

<i$r#ML-. ^■V'yi^A3fyC'SW^4*\ jr^t'Uf^ 
-r'&3&»;9^^^. ^•v y>'A:t>'?>SV>{i:^7f*<0lM^ 

[029 1] 

[^BJiOS!>«] ^X±mmLtci:o\,z^ ^^^mX'ii. DMA 
-)VL^j:ijit^^<r>}>m^'^o:ibifiX'^h> Zix\,zi. 



Jf. mLcr)y^:^<ommiM.mz^x.?,Xoi>zLX. j^y^ 

[0293] tfz. m^(^^<:^co^ti^'tnzmm^tifz 
cDfzi^. m^m&i>zi^o^mmt:mmzur>zti}^x' 
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sRdNotrrd) — - 



gDatftOeReq 

gDataOe.L 
gData<0} C63:01 



gDatB(n[63:0] 

gCU 



L^eq 
LgVAck 



---5301 



5003 



GKx 
Xk-/ 



5302 



.Latent [1:0] 
LgMSdNotlr 



gWPifoBnpt. 
gWFifoPull, 
gRFifoEopt, 
■gRPifoFuU 



Lg^sy 
LgSKsq 
LgSAck 




USiddrC19:1j 
L^BatClitCl:0] 



ifoSd. 





gFltoffr 



LgDataOutC63:0] 



L8l»ataln[63:0] 
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WfflT 11-45225 



[1154] 



5401 — 



lOBus 
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IZ3 — tZ= 



PM 9 i » h 



T 

PM V^/U/ff 



5402 

3__L 















• 
* 
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.^09 



^5403 ^5404 



5405 



NMI 



[0553 



GBus/ IOBU8 



5504 



I 

t 
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I 

f 



address 





hit 




hn— ;V 





5503 



data/ 
control 




! 5505 



5501 



LfcWd-B* Sleep**- *ay^«fP±3*«o 



(59) 



11-45225 



[056] 




reg _ ram V — K 
data — ram 'J - K 




SRAM 5 h 
SDRAM v-i h 




(60) 



mm^i 1-4 522 



[0581 



7^ h 



SDRAM 7 h 



Colgate J 



4.^ v/^ OFF 




SDRAM y - K 



4. + i.. ON 



tag — ram ^) - K 
data _ ram 'J - K 





SRAM^-f h 
SDRAM ^ ^ b 





end 
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